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ABSTRACT

Based on analysis of age composition, scale pattern, and coded microwire tag
data a method was developed which enabled chinook salmon (Oncorhynchus
tshawytscha) harvested in Southeast Alaska commercial fisheries during 1982
to be assigned to Alaska hatchery, Alaska wild (including transboundary
runs), and non-Alaska (British Columbia, Washington, Oregon, Idaho) origins.
Coded microwire tag data was used to estimate the harvest of Alaskan hatchery
fish. Al1 fish aged 0. and not assigned to an Alaska hatchery were attributed
to productions outside of Alaska because such fish are rare in the Southeast
Alaska escapements. The remaining age-1. and age-2. fish were assigned to
Alaska or non-Alaska origin based on analysis of scale patterns using a
Tinear discriminant function. The mean proportion correctly classified was
0.811 and 0.886 for fish aged 1.2 and 1.3, respectively, in 3-way Alaska-
British Columbia-Washington/Oregon models and 0.869 for fish aged 1.4 in a 2-
way Alaska versus non-Alaska model. I estimated that 175 thousand or 77% of
the 228.5 thousand chinook salmon harvested during the 1982 summer troll
fishery originated from streams outside of Alaska. A higher fraction (81%) of
the fish harvested in the winter troll fishery from 8 March to 14 April were
of non-Alaska origin. The District 104 seine fishery had the highest in-
cidence of non-Alaska chinook (95%), while the District 101 and 111 gill net
fisheries had the Towest (33%). The contribution of fish from Alaskan
hatcheries was small (<1%). The abundance of Alaska chinook declined through
the summer and was highest in inside waters. My analysis supports the
hypothesis that some Alaskan fish rear in the Southeast Alaska Archipelago,
while others do not.

KEY WORDS: Chinook salmon, age composition analysis, scale pattern
analysis, T1linear discriminant function analysis, coded
microwire tag analysis, stock identification, Southeast
Alaska, regional stock composition estimates
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INTRODUCTION

Chinook salmon (Oncorhynchus tshawytscha) are a valued and limited resource
along the west coast of North America. Stocks originating from California
to Alaska have been shown to contribute to the fisheries of Southeast
Alaska. Disputes over the contribution of Tlocal stocks and subsequent
conservation and economic impacts of Southeast Alaska fisheries on west
coast chinook stocks have existed for years. One point of contention
between fishery agencies in the development of management plans under the
auspices of the North Pacific Management Council and more recently the
Pacific Salmon Fisheries Commission has been the contribution that Alaskan
stocks make to the fisheries of Southeast Alaska.

Adult tagging studies have documented the highly mixed stock nature of
Southeast Alaska’s chinook salmon harvests. Based on adult tagging in
1950-1952, Parker and Kirkness (1956) concluded that the troll fishery
operating in outside waters of Southeast Alaska harvests fish from Oregon
to Alaska and that the Columbia and Fraser River stocks were the major
contributors. Kissner (1977) compiled adult tag data from 1950-1955,
including that of Parker and Kirkness (1956), and concluded that fish from
Oregon, Washington, and British Columbia dominate the harvest in the
outside waters and that, in the inside waters, fish from Alaska and British
Columbia dominate the harvest. While important in delineating the
geographic extent of contributions, failure to tag in all areas, to
standardize recovery, and to tag in proportion to abundance precludes the
quantitative use of this tagging data.

Recoveries of tagged (CWT) fish reported by Davis et al. 1979; Funk 1981;
Johnson 1985; Clark et al. 1985; and Marshall and Clark 1986 provided
estimates of the contribution of many hatchery stocks. Funk (1981) showed
that when sufficient recoveries are made, CWT data allows reasonable
temporal and spatial analysis of contribution rates for release groups.
However, because all stocks that contribute to the fishery are not
represented by a tag code, additional methods were needed for other stocks.
An effort is currently being made, however, to design a coastwide indicator
stock tagging program that may be useful in this regard (Chinook Technical
Committee 1987).

Kissner (1973, 1974, 1975, 1976, and 1977) used age composition and scale
circuli count data to estimate the contribution of Alaskan stocks to
selected sport and commercial fisheries for the years 1972 to 1976. By
comparing scale circuli counts from major spring chinook salmon runs to
Alaska (Alsek, Taku, Stikine, and Chilkat) and non-Alaska (Nass, Skeena,
Fraser, and Columbia) rivers, he found that the number of circuli from the
focus to the first freshwater annulus increased in samples from north to
south. Kissner used simulated sampling (boot strapping) of the theoretical
probability distributions of circuli counts from the Alaska and non-Alaska
standards to estimate the proportion, to the nearest 10%, of Alaskan and
non-Alaskan fish present in fishery samples. Kissner used this circuli
count data to estimate the harvest of Alaskan chinook salmon in the
Fairweather Grounds and Ketchikan Area troll fisheries, Juneau and Sitka
Area sport catches, and for immatures harvested in the Taku Inlet (District
111) gill net fishery.
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Kissner (1973) concluded that Alaskan chinook salmon were nearly all spring
chinook (age-1.) and that fall chinook (age-0.) originate from non-Alaskan
rivers. Estimates of the maximum contribution of Alaskan fish to several
sampled sport and commercial fisheries were also made by Kissner (1974,
1975, 1976, and 1977) based on age composition or combined age composition
and circuli count data.

In this paper I expand on Kissner’s methodology and use a combination of
age composition (AWL) analysis, scale pattern analysis (SPA), and coded
microwire tag (CWT) analysis to estimate the contributions of Alaskan fish
to the regions 1982 commercial harvests. I use SPA in a linear discriminant
function to discriminate between Alaskan, British Columbia, and
Washington/Oregon spring chinooks. I also evaluate the feasibility of using
SPA to identify spring chinooks from Alaskan hatcheries. The abundance by
time and area of Alaska and non-Alaska fish in Southeast Alaska waters was
evaluated using catch per effort data.

METHODS
Overview

I estimated the harvest, by time and area, of chinook salmon originating
from Alaskan wild and hatchery runs and non-Alaskan runs in the 1982
Southeast Alaska summer troll, District 104 seine, and Districts 101 and
111 gill net fisheries, and the 8 March to 14 April period of the winter
troll fishery (Figures 1 and 2). Estimates were based on coded microwire
tag, age composition, and scale pattern analyses (Figure 3). For purposes
of this report, the Alaska wild group consists of fish which originated
from Alaska and Alaska/British Columbia transboundary rivers (Alsek, Taku,
and Stikine Rivers). The non-Alaska region consists of fish which
originated from rivers and hatcheries in British Columbia, Washington,
Oregon, and Idaho (Figure 1).

I used CWT data reported by Clark et al. (1985) and summarized in Appendix
A to estimate the contribution of Alaskan hatchery chinook. The
contribution of fish aged 0. and 1. were estimated separately for each
strata.

A1l fish caught were classified into two groups, age 0. and age >0., based
on age determinations from scales representative of the catch (Van Alen and
Wood 1983). Since few age-0. fish are present in Alaska escapements
(Kissner 1973; McBride and Wilcock 1983; Van Alen and Wood 1983; Healey
1983), the age-0. fish were either: (1) of Alaskan hatchery origin, as
estimated by CWT analysis, or (2) of non-Alaska wild and hatchery origin.
Age-0. fish are present in some Yakutat Area rivers and in a few of the
shorter/coastal Alaskan rivers. Considering the relatively small proportion
of age-0. fish in the Alaskan escapements, disregarding these fish was felt
to cause no more than negligible bias to our estimates of regional
contributions; i.e., less than 1% of all the fish sampled from 1981 to 1985
were age-0. (Van Alen and Wood 1983, Van Alen et al. 1986, Van Alen and



Olsen 1986, Van Alen et al. 1987, McGregor and Van Alen 1987), and the
escapement of Alaskan wild stocks compared to other escapements was
relatively small (Myers and Rogers 1983).

I used linear discriminant function analysis of scale patterns to estimate
the harvest of age-1., age-2., and age-3. fish of Alaska wild or non-Alaska
wild and hatchery runs (Figure 3). Separate three-way, age/brood year
specific, Alaska wild versus British Columbia versus Washington-Oregon SPA
models were constructed for fish aged 1.2 and 1.3. Fish aged 1.4 were
classified to Alaska wild or non-Alaska (British Columbia-Washington-
Oregon) origin in a two-way SPA model. Pooling British Columbia samples
with Washington/Oregon samples was necessary since there were to few fish
aged 1.4 in the Washington and Oregon escapements to provide sufficient
scale samples for analysis. The few fish aged 1.1 in the catches were
assigned to either Alaska wild or non-Alaska origins based on the combined
age-1.2, age-1.3, and age-1.4 mixing proportions. I chose to classify fish
aged 1.1 with the combined mixing proportions since the age at which these
fish were destined to mature was unknown. I classified the few remaining
fish aged 1.5, 2., and 3. based on the age-1.4 SPA model since these age
classes were only observed in Alaska and British Columbia escapements, the
principal groups represented in this two-way model. Age-pooled models were
also constructed to evaluate between year variability in scale patterns.
A11 models were constructed using data collected in 1982.

Since only Alaskan wild and non-Alaskan groups were represented in these
SPA models, I had to correct the SPA estimates for the few age-1. Alaskan
hatchery fish present in the catch. To do this, I classified known origin
Alaskan hatchery fish in the separate age-1.2, age-1.3, and age-1.4 Alaska
wild versus non-Alaska SPA models to determine the proportion classified to
each group. I then subtracted the number of "misclassified" Alaska
hatchery fish from the Alaska wild and non-Alaska totals estimated by SPA
to provide corrected totals for these two groups.

The feasibility of using scale pattern analysis to estimate the harvest of
Alaskan hatchery age-1. chinook was investigated (Appendix C); however, the
model accuracies were not high enough to yield accurate estimates. The CWT
data was believed to be the best estimator for the contribution of Alaskan
hatchery fish.

Scale Collection and Processing

Scales were sampled from the preferred area above the lateral Tine (INPFC
1963), mounted on gum cards, and impressions made in cellulose acetate
(Clutter and Whitesel 1956). Age determinations were based on examination
of scales under moderate (40 - 70X) magnification. The criteria for
determining age was described in Van Alen and Wood (1983). The accuracy of
age determinations was untested. However, age validations of known aged
coded microwire tagged hatchery origin chinook have ranged between 75 and
80% (Van Alen et al. 1987). Ages are reported in European notation, where
the number of freshwater annuli (winters) are separated by a decimal from
the number of marine annuli. The fishes total age is the sum of the two
numbers plus one for the winter spent in the gravel as an egg/alevin.
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Scales were measured or "digitized" according to zones that parallel the
age of the fish. Scale impressions were projected onto a digitizing tablet
at 100X magnification using equipment similar to that described by Bilton
(1970) and modified by Ryan and Christie (1976). Measurements were made
along a line starting at the focus with an angle approximately 20 degrees
from the long axis and perpendicular to the sculptured field. The distance
between each circulus in each of three scale growth zones (Figure 4) was
recorded.

The three scale zones were: (1) scale focus to outside edge of the
freshwater annulus (freshwater annular =zone), (2) outside edge of the
freshwater annulus to the last circulus of freshwater growth (freshwater
plus growth zone), and (3) the Tast circulus of freshwater growth to the
outer edge of the first ocean annulus (first marine annular zone). Seventy
five scale characters, scale variables 1 to 30, 61, 62, 65 to 68, and 70 to
108, were then calculated from these incremental distances and circuli
counts (Table 1). One person digitized all the scales used in this
analysis.

Development of Regional SPA Standards

Scale data used to construct the regional standards was obtained from the
major spring chinook runs to Southeast Alaska, British Columbia,
Washington, and Oregon (Tables 2 and 3, Figure 1). The geographic range of
stocks included in the models was based on the origins of tagged (CWT) fish
recovered in Southeast Alaska (Clark et al. 1985), on the results of adult
tagging studies by Parker and Kirkness (1956), and on the age compositions
of the runs to each region (Appendix B.1 and B.2).

The age compositions of the runs to British Columbia, Washington, and
Oregon were evaluated based, in part, on data compiled by Myers and Rogers
(1983) and, for the Alaskan runs, on data compiled by Van Alen and Wood
(1983). While the age compositions of escapements may not accurately
reflect the total run, these data were the best estimators available.

The Alaska scale standard consisted of samples from the Alsek, Taku,
Stikine, Chilkat, Keta, and Unuk Rivers. These Alaskan and transboundary
river samples were obtained primarily by sampling carcasses on the spawning
ground. Fish from Andrew’s Creek were sampled as they passed through a
weir; Chilkat River fish were sampled from upper Chilkat Inlet sport
fishery catches occurring on 29 to 31 May and 5 to 6 June.

The British Columbia scale standard consisted of samples from the Nass,
Skeena, Bella Coola, and Fraser Rivers and from several inshore and
terminal area fisheries. The samples from the British Columbia Rivers were
from Tower river test fisheries on the Skeena and Fraser Rivers and from
terminal area gill net catches on the Nass and Skeena Rivers.

The Washington-Oregon scale standard consisted of samples from spring runs
to the Stillaguamish and Columbia Rivers and to some Oregon coastal rivers.
The Stillaguamish and Columbia Rivers were the only rivers in the
Washington-Oregon region with appreciable numbers of age-1. fish (Appendix
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B.2). The Stillaguamish samples were obtained from a terminal area gill
net fishery and the Columbia River samples were collected from the Corbett
and Woody IsTand in-river test gill net fisheries. These test fisheries
catch chinook salmon destined to natural spawning areas and hatcheries in
Washington, Oregon, and Idaho.

The desired sample size for each group in a model was 200 scales.
Abundance data by age was used to weight the proportion of the individual
runs included in each groups standard. The desired and actual available
sample sizes for each run by age class are listed in Table 2 for the
Alaskan group and in Table 3 for the non-Alaskan group(s). When the number
of scales from a particular run was less than desired, all available scales
from the run were used.

The Alaska hatchery scale standard consisted of samples from returns to
Little Port Walter and Deer Mountain hatcheries. The age-1.2 standard
consisted of 22 samples from Little Port Walter and 40 from Deer Mountain,
the age-1.3 standard consisted of 30 from Little Port Walter and 36 from
Deer Mountain, and the age-1.4 standard consisted of 24 from Little Port
Walter.

Discriminant Analysis

Linear discriminant functions (Fisher 1936) were built and evaluated using
scale measurements from fish of known origin. Subsequently these models
were applied to scale measurements from fish sampled from commercial
catches. Scale pattern variables were added in a stepwise procedure with
the partial F-statistic set at 4.0 (Enslein et al. 1977). We used the
leaving-one-out procedure to evaluate classification accuracy for the
linear discriminant functions (Lachenbruch 1967). The average
classification accuracy of these models were calculated as the unweighted
means of the accuracies along the proportion correct diagonal of the
decision array. The model with the highest average classification accuracy
was used. Adjustments for misclassification rates between groups was made
using the procedure of Cook and Lord (1978). If negative values were
obtained for the proportional contribution of a group following this
procedure, a second model was constructed with the group excluded.
Yagia?ces for estimates were computed according to Pella and Robertson
1979).

Coded Microwire Tag Analysis

Estimates of the contribution of Alaskan hatchery fish has been extracted
from Clark et al. (1985) and summarized here in Appendix A. An estimate of
the Alaskan hatchery contribution was possible because all release groups
were represented by a tag code. The number of fish recovered of each
release group was estimated from the proportion of the catch sampled, and
an estimate of the mark/unmark ratio in the release. The number of
recovered tags were adjusted for tag loss and unreadable tags as well as
for fish heads lost during the sampling process.
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The estimated number of fish of the release group identified by a specific
tag code and harvested in the stratum of interest was computed by:

A
S L
1)) az m2 )
A
where: Cp = estimated number of release group harvested in the stratum
of interest;
N = number of fish caught in stratum of interest;
ny = number of fish sampled in stratum of interest;
aj = number of fish observed without adipose fins;
a2 = number of heads received by the tag lab;
mj = number of tags detected;
mo = number of tags decoded;
me = number of tags of the specific code found in the stratum
of interest; and
8 = proportion of fish tagged of a given release group (total

number of tags inserted less tag loss and mortalities of
tagged fish divided by the total number of tagged and
untagged fish).

The ratio N/n, expands for the proportion of catch not sampled; the ratio
aj/ap adjusts %or heads lost; and the ratio mj/my adjusts for tag loss in the
lab, and the ratio M./8 expands for the proportion of the release group not
tagged. The correction for head Toss apportions adipose clips which were
seen in the samples from a given time-area stratum, but for which no tag code
could be assigned, back to tag codes actually found in the stratum based on
the proportions of each tag code successfully decoded in the stratum. The
same is true for the correction for tag loss in the lab. Only those tags
recovered during the conduct of the sampling program (random recoveries) were
used in our analysis.

Strata Definition for Fishery Samples

The time and area strata used in the regional classification of the troll
data was based on the strata used by Van Alen and Wood (1983) in presenting
the age compositions of the 1982 catches. Sampling of the troll .catch was
done to accurately describe the age composition of the harvest in each of
four areas (Figure 2). The number of temporal strata was dependent on
available sample sizes. Age-1. fish harvested in the Northern Outside Area
during the 2nd, 4th, 6th, and 8th weeks of the 9-week summer troll season
were classified to stock of origin based on Tlinear interpolations of SPA
estimates for adjacent weeks.

Small catches and limited scale samples precluded estimation of regional
contribution in all but the District 104 seine and pooled District 101 and
111 gi1l net fishery. Appendix B.3 and B.4 summarize age compositions not
presented in Van Alen and Wood (1983) for the winter troll, District 104
seine, and Districts 101 and 111 gill net harvests.
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Catch Per Effort Analysis

The relative abundance of Alaskan and non-Alaskan chinook salmon by time and
quadrant area was evaluated using catch-per-boat-day data collected from the
1982 summer troll fishery as part of the Troll Fishery Performance Data (FPD)
project (J. Kelly, Alaska Department of Fish and Game, Division of Commercial
Fisheries, Sitka, personal communication). Days fished were standardized
between power and hand troll gear. I calculated the summer troll effort
(boat days), by area and period, using the following formula:

Cg* B
Bf = >
Cs
where: Bf = Number of boat days the fleet fished in strata;
C¢ = Catch of chinook salmon by fleet in strata (from
fish ticket data);
Bs = Number of boat days fished by sampled vessels (from

FPD data); and

C¢ = Catch of chinook salmon by sampled vessels (from
FPD data).

The FPD data was initially summarized by six areas (Appendix E.1 and E.2). I
summed boat days sampled and number of chinook sampled across areas and weeks
to calculate chinook catch per boat day corresponding to the quadrant areas
and periods used 1in this study for summarization of stock composition
(Appendix E.3). For the Northern Outside area I summed FPD Areas 1 and 2.
For the Northern Inside Area I summed FPD Area 4 with the average of FPD
Areas 4 and 5. For the Southern Inside Area I summed FPD Area 6 with the
average of FPD Areas 5 and 6. The FPD data for District 114 was included in
the Northern Inside area since it was included in FPD Area 4.

RESULTS
Age Composition Analysis

There were differences in the age compositions of fish harvested by gear
type, area, and time (see Van Alen and Wood, 1983, for tabular and graphical
presentation of this data). Age-0. fish comprised 58% and 55% of the winter
and summer troll harvest, respectively, 82% of the District 104 purse seine
harvest, and 13% of the combined Districts 101 and 111 gill net harvest. The
proportion of age-0, fish harvested was higher in the outside areas than in
the inside areas (X¢ = 798, df = 1, P<.001 for the winter troll fishery and
X2 = 2708, df = 1, P<.001 for the summer troll fishery). The progortion of
age-0. fish increased through time in the summer troll fishery (X¢ = 169.5,
df = 8, P<.001).



Fish aged 1.3 and 1.4 comprised 85% of the sample from Alaskan and
transboundary escapements to wild runs (Appendix B.1). Only 0.4% of the
Alaskan fish were age-0. and only 0.1% of the fish sampled were age-2.

Returns to Alaskan hatcheries were comprised of both age-0. and age-1. fish
(Appendix B.1) as were runs to British Columbia, Washington, and Oregon
(Appendix B.2). The runs to the Nass and Skeena Rivers were mostly of fish
aged 1., while age-1. fish comprised about half of those sampled from the
Bella Coola and Fraser Rivers. Fish aged 1. comprised 18% of the Washington
inland samples, 2% of the Washington coastal samples, and 8% of the Oregon
Coastal samples. The spring run of fish to the Columbia River is comprised
almost entirely of age-1. fish. Fish aged 2., 1.4, and older spring run
chinook were rare in the Washington-Oregon escapements. Age-.2 and age-.3
fish were the dominant ocean ages in the Washington-Oregon Region.

Scale Pattern Analysis

Large differences in scale growth patterns between regions relative to that
within regions enabled accurate discrimination between groups (Tables 4 and
5; Figures 5, 6, and 7). The stepwise discriminant procedure revealed that
scale characters corresponding to the freshwater growth were the most
powerful in distinguishing Alaskan from non-Alaskan fish. Average
classification accuracies and on-diagonal balance increased slightly after
inclusion of three variables (Table 6; Figure 8). I used the models with the
highest average classification accuracy. The proportion correctly classified
in the SPA models was 0.811 and 0.886 for the age-1.2 and -1.3 Alaska versus
British Columbia versus Washington-Oregon models, respectively, and 0.869 for
the age-1.4 Alaska versus non-Alaska model (Table 7). Misclassifications
were usually highest between Alaska and British Columbia and from Washington-
Oregon to British Columbia.

Scales from Alaska fish averaged fewer circuli in the freshwater annular zone
and fewer circuli in the first marine annular zone. For fish aged 1.2 and
1.3 the largest differences were in the total number of freshwater circuli
(variable no. 65). Among fish aged 1.4, the number of circuli in the
freshwater annular zone (variable no. 1) was the best discriminator.
Variables corresponding to the first ocean annular zone were also of value in
discriminating between the groups. Fewer freshwater circuli and smaller size
of the freshwater growth zones probably reflects the slower growth of the
Alaskan fish likely in response to a cooler, less productive environment.
Scales from the Washington-Oregon Region had the greatest number of circuli
in the freshwater annular zone and plus growth zone. A high proportion of
the Columbia Rivers Corbett and Woody Islands test fishery samples and
Stillaguamish River samples used to construct the Washington-Oregon standards
were from hatchery fish (K. Myers, Fisheries Research Institute, University
of Washington, Seattle, personnel communication). The uniqueness of these
scale features largely reflects the differences in hatchery reared fish.
Scales from British Columbia fish had the greatest number of circuli in the
first marine annular zone.

There was not an appreciable drop in accuracy between the age-specific and
age-pooled models (Table 8). The average of the age-specific models was
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0.910 and for the age-1.2, -1.3, and -1.4 pooled models was 0.904, a
negligible 0.006 drop in accuracy.

Most of the known origin Alaska hatchery age-1. fish were classified to the
non-Alaska group (Table 9). This data was wused to correct for

"misclassification" of Alaskan hatchery fish into the Alaska wild or non-
Alaska groups.

Coded Microwire Tag Analysis

Based on coded microwire tag data, Alaskan hatcheries contributed an
estimated 24 fish to the winter troll fishery (8 March to 14 April 1983)
(Appendix A.2), 935 fish to the summer troll fishery (Appendix A.3), 7 fish
to the District 104 seine fishery, and 21 fish to the Districts 101 and 111
gill net fisheries (Appendix A.4). Most of the Alaskan hatchery fish were
aged 1., 845 fish out of the total of 987. Most of the release groups had
close to 100 percent of the fish tagged. A total of 47 different tag codes
were recovered, representing releases from four Alaskan hatcheries - Deer
Mountain, Crystal Lake, Little Port Walter, and Snettisham.

Spatially, of the 935 fish contributed by Alaskan hatcheries to the summer
troll fishery, most were harvested in the Northern Inside Area [352 (38%)],
followed by the Northern Outside area [271 (29%)], and the Southern Inside
Area [239 (27%)] fish (Appendix A.3).

Stock Composition of Catch

Age-0. non-Alaskan chinook dominated the 1982 harvests (Table 10; Figure 9).
Non-Alaskan wild and hatchery fish comprised 76.6% of the summer troll
harvest, 80.9% of the 8 March to 14 April winter troll fishery, 95.0% of the
District 104 seine harvest, and 32.9% of the District 101 and 111 gill net
harvest (Table 10). The contribution of Alaskan hatchery fish was less than
0.4% (987 fish) to these fisheries.

Winter Troll

Limited samples required pooling across all areas for the SPA classification
of age-1.2 fish. Similarly, the inside and outside areas were pooled for the
age-1.4 fish (Appendix D.1 to D.3). During the 8 March to 14 April period,
6,488 chinooks were harvested of which 5,249 (80.9%) were of non-Alaskan
origin, and 24 (0.4%) were of Alaskan hatchery origin (Table 11).

Differences were present in the regional contribution of fish aged 1.
(Appendix D.4). Among fish aged 1.2 Washington-Oregon stocks predominated
(45.4%), while Alaska (28.4%) and British Columbia (26.2%) stocks were about
equally represented. Among fish aged 1.3, British Columbia fish (55.0%) were
slightly more abundant than Alaskan stocks (41.5%) while Washington-Oregon
stocks were scarce (3.5%). More fish aged 1.4 were Alaskan (58.3%) than of
non-Alaskan origin.
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Summer Troll

An estimated 175.1 thousand or 76.6% of the 228.4 thousand chinook salmon
caught in the 1982 summer troll fishery originated from wild or hatchery
runs in British Columbia, Washington, Oregon, and Idaho, 52.4 thousand
(22.9%) originated from Alaskan wild runs, and 935 (0.4%) originated from
Alaskan hatchery runs (Table 10; Figure 9). The summer troll fishery was
composed of 55.4% age-0. non-Alaskan fish and approximately half of the
remaining fish aged 1. and 2. were also of non-Alaskan origin.

Most of the harvest (78%) occurred in outside areas, with 60% in the
Northern Outside Area alone. Fish of non-Alaskan origin dominated the
harvest in all four areas; 83.3% in Northern Outside, 78.2% in Southern
OQutside, 57.0% in Northern Inside, and 56.2% in the Southern Inside area
(Tables 12 to 15; Figures 10, 11, and 12).

The catch per boat day (CPUE) of both Alaskan and non-Alaskan chinook
declined through the season in all areas (Figure 12). There was, however,
a mid-July peak in CPUE of non-Alaskan fish in the Northern Outside and
Inside Areas. The CPUE of Alaskan fish was highest in the inside areas
and, for non-Alaskan fish, was highest in outside areas (Figure 13).

Alaskan hatchery fish accounted for a small percent of the harvest in all
areas. The highest contribution was in the Northern Inside Area where 352
(1.4%) of the catch originated from Alaskan hatcheries (Table 14).

The harvest of age-1.2 fish was dominated by Washington-Oregon fish in the
outside areas and by Alaskan wild fish in the inside areas (Figures 14 and
15; Appendix D.5 to D.8). In all areas Alaskan wild fish comprised the
highest percent of the age-1.3 fish harvested and Washington-Oregon fish,
the smallest proportion (Figures 16 and 17; Appendix D.5 to D.8). Most of
the age-1.4 fish caught were Alaskan wild fish except in the Southern
OQutside area where 81.1% of the catch was of non-Alaskan origin (Figures 18
and 19; Appendix D.5 to D.8). The catch of age-1.4 fish declined sharply
through the season in all areas.

The CPUE of Alaskan age-1.2 fish in the Northern Qutside Area was highest
in mid-June but was increasing again in late-July when the fishery closed
(Figure 20). The Tow CPUE in late-May and early-June indicates that fish
of this age class are not large enough to be fully recruited to the
fishery. The CPUE for Alaskan age-1.2 fish showed a seasonal decrease in
the Southern Outside Area and increase in the inside areas. The CPUE of
Alaskan age-1.3 and 1.4 fish declined through the season in all areas with
the exception of age-1.4 fish in the Northern Inside Area which showed a
mid-June peak (Figures 21 and 22).

Seine and Gill Net

Non-Alaskan fish aged 0. and 1. comprised 82.4% and 12.6% of the District
104 seine fishery harvest, respectively, for a total contribution of 95.0%
(Table 10; Figure 9). Alaska wild fish comprised only 5.5% of the age-1.2
fish and 8.5% of the age-1.4 fish harvested but 49.7% of the age-1.3 fish
(Appendix D.9). Most (76.2%) of the age-1.2 fish were classified to the
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Washington-Oregon group. Alaskan hatcheries contributed only 7 fish to
this fishery.

The majority (66.8%) of the fish harvested in the District 101 and 111 gill
net fisheries were of Alaskan wild origin (Table 10; Figure 9). Fish
originating from the Alaskan wild group comprised 76.6% of the age-1.2,-
1.3, and -1.4 fish harvested (Appendix D.9). Only 13% of the catch was
comprised of non-Alaskan age-0. fish. The Washington-Oregon region
contributed few age-1. fish: 4.8% of the age-1.2 catch, none of the age-1.3
catch, and probably none of the age-1.4 catch since there were few age-1.4
fish returning to the Washington-Oregon region (Appendix B.2). Alaskan
hatcheries contributed a total of 21 fish to this fishery.

Scale Pattern Analysis of Alaskan Hatchery Fish

I evaluated the feasibility of using SPA in a linear discriminant function
to estimate the harvest of Alaskan hatchery age-1. fish. The average
classification accuracies for the age-1.2 and -1.3 Alaska hatchery versus
Alaska wild versus British Columbia versus Washington and Oregon model was
0.752 and 0.799, respectively. The mean proportion correctly classified
for the age-1.4 Alaska hatchery versus Alaska wild versus British Columbia,
Washington, and Oregon model was 0.854 (Appendix C.1). The same mixed
stock scales as used in our previous analysis were classified using the
appropriate age specific SPA model (Appendix C.2 to C.14).

Scale pattern analysis classified too many fish to the Alaskan hatchery
group, particularly in the Northern Outside Area (Table 16). The model
accuracies while good demonstrate the problem of relative precision of SPA
versus CWT for estimating mixing proportions for stocks which only
minimally contribute (Table 17).

DISCUSSION
Differences in Scale Patterns

The differences in scale patterns between regions might be attributed
mainly to differences in the freshwater rearing habitats. Differences in
habitats reflect the broad geographical distributions of the runs. Fewer
freshwater circuli and smaller size of the freshwater scale growth zones of
Alaskan fish (Tables 4 and 5; Figures 5 to 7) probably reflects the slower
growth resulting from a cooler and less productive environment in the more
northerly latitudes. Since three brood years, 1976 to 1978, are represented
in the age pooled models (Table 8), we would expect that annual variation
in scale growth patterns would have reduced their accuracy relative to the
age specific models. The stability in model accuracies indicates that there
was little intragroup variation in scale patterns between these years.
These differences in scale growth patterns are probably consistent between
years because of the 1large geographical separation of the runs. The
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stability in scale patterns over years indicates that a historical model
can be used to accurately estimate stock compositions of current year
catches.

Since the within region variability in scale patterns is small compared to
that between regions, the SPA models may be relatively insensitive to how
individual runs were combined to make each standard. This permits
construction of models which will perform consistently without strong bias
resulting in failure to weight accurately. Sensitivity tests (see Marshall
et al. 1984) are warranted to further assess potential biases in model
construction. Increased returns to Behm Canal and Boca de Quadra area
rivers (i.e., Unuk, Chickamin, Wilson, Blossom, and Keta) since 1982 and
the more inside residence of these runs compared to the transboundary river
runs, indicate that these stocks need to be better represented in future
studies.

The reasonably good separability of Alaskan hatchery fish indicates that
SPA could be used to accurately estimate contributions of these fish when
they comprise a significant portion of the catch. Further investigation is
warranted into the separability of Alaskan wild runs. Particularly into the
separability of the more offshore migrating transboundary river runs from
the more inside resident King Salmon River, Andrew Creek, Beam Canal, and
Boca de Quadra runs.

Although the age-0. fish were classified into one "non-Alaska" group there
is a potential that SPA, CWT, or genetic data might be useful in estimating
the British Columbia versus Washington-Oregon origins of these fish. The
separability of major British Columbia, Washington, and Oregon stocks of
age-0. fish using SPA was met with Timited success in a feasibility study,
however (Myers and Rogers, 1985). Coded microwire tag data is suitable for
estimating the minimum contribution of British Columbia hatchery origin
chinook (Clark et al. 1985) since all production releases were represented
by a tag code (Don Bailey, Canadian Department of Fisheries and Oceans,
Vancouver, personnel communication). Non-Alaskan hatchery released are
predominately of age-0. fish (Johnson 1985).

Distribution of Alaskan Stocks

I found that Alaskan/transboundary stocks rear both in and out of the
Southeast Alaska Archipelago. I conclude that some Alaskan wild and
hatchery fish must reside in Southeast Alaska waters their whole Tlife since
significant numbers of Alaskan age-1.2, -1.3, and -1.4 fish are caught
throughout the summer, from mid-May to late September. If all age-1.2 and
older spring run Alaska fish reared outside the region and were only
susceptible to capture when they pass through inside waters as maturing
fish enroute to their natal streams, then we would not expect Alaskan fish
in the catches after mid-July when most maturing fish have entered their
respective rivers. This conclusion is further supported by recoveries of
juvenile Alaskan age-1.0, -1.1, and -1.2 tagged (CWT) chinook in all
sampled areas and times (Orsi et al. 1987) and other recoveries of tagged
Alaskan fish (Kissner 1984 and 1985, Clark et al. 1985, and Clark and
Marshall 1986, ADF&G 1987). Also, between Alaskan age-1.3 and -1.4 fish,
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there is a higher proportion of age-1.3 fish in the troll catches (75.5%)
than in the escapements (30.0%) (Table 18). This indicates that some of
these age-1.3 fish are not maturing and are continuing to rear in Southeast
Alaska waters since there is no reason to assume that the catchability of
age-1.3 fish is higher than for age-1.4 fish., The same trend occurs between
age-1.2 and -1.3 fish with the relative proportion of age-1.2 fish higher
in catches than escapements. However this difference is not as great since
some age-1.2 fish are shorter than the 28 inch (total length) retention
size 1imit. Ocean age-.2 fish are also possibly under represented in
escapement samples due to their smaller size.

The seasonal decline in CPUE of Alaskan chinook (Figure 13 and 20 to 22) is
consistent with the hypothesis that some Alaskan/transboundary chinook
reside outside of Southeast Alaska waters for at least part of their 1life
and are, therefore, available for harvest only during their spring spawning
migration. Support for this hypothesis is also found in recovery of CWT
fish. First, there have been 34 recoveries of tagged (CWT) Southeast Alaska
hatchery and one wild (Stikine River) chinook salmon documented in catches
by the Japanese salmon mothership fleet, Japanese research vessels, and
foreign groundfish vessels operating in the North Pacific Ocean (Wertheimer
and Dahlberg 1984, Dahlberg and Fowler 1985, Dahlberg et al. 1986, Dahlberg
et al. 1987 and summarized in Appendix A.5). The high seas recoveries of
nine age-1.1 fish indicate that at least some fish migrated offshore during
their first ocean year. Second, there have been few recoveries in the
region of coded microwire tagged Taku and Stikine River fish at times
outside of the April to mid-July spawning migration period (Kissner 1984
and 1985). The few recoveries have been of young fish aged 1.1 and 1.2.
The majority of these fish must, therefore, rear outside the region and are
only available during their spawning migration. However, Kissner (1985)
also pointed out an apparent difference in migration pattern between
upriver Taku and Stikine River stocks and Crystal Lake hatchery releases of
the coastal Andrew Creek stock. He noted that while the Taku and Stikine
fish reared offshore the Crystal Lake fish were being intercepted year
around in inside fisheries.

Healey (1983) concluded from a review of published age composition data
from inside and outside fisheries in Washington, British Columbia, and
Alaska, that age-1. fish tend to move offshore in July and August during
their first ocean year and are most abundant along the open coast outside
the surf Tine. Healey contrasted this offshore movement of age-1. fish with
the more inside residence of age-0. fish. The presence of age-1. British
Columbia and Washington-Oregon fish in Southeast Alaska waters 1is in
contradiction to Healey’s (1983) and Orsi’s (1987) statements that these
fish rear offshore.

Hartt (1980) theorized from examination of high seas recoveries of CWT’ed
chinook that the age-1. spring chinook stocks in the Columbia River have a
broader ocean migration than the age-0. fall chinook stocks. These age-1.
fish primarily spawn above the Dalles Dam and are considered upriver
spawners. Utter et al. (1987) found that for the major fall chinook stocks
(predominately age-0. fish), upriver brights and lower river tules, that
the upriver brights have much broader offshore ocean distribution. This
data indicates that for the Columbia River stocks the more inland a stock
spawns the further offshore is its ocean distribution. Fraidenburg et al.
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(1985) pointed out that stocks originating from inside areas such as the
Puget Sound and Georgia Strait tend to have a nearshore resident population
component, while the Washington coastal stocks do not.

I believe a similar migrational pattern is true for more northern interijor
versus coastal spawning populations; a significant number of the upriver
transboundary Alsek, Taku, and Stikine stocks rear offshore, while a large
proportion of the fish from the shorter, inside rivers rear for all or a
majority of their life in inside or near-shore waters. The much higher CPUE
of Alaskan hatchery fish in inside waters (Figure 23) reflects the resident
nature of these fish whose brood stocks are from inside coastal populations
(i.e., Andrew Creek, King Salmon River, Unuk River and Chickamin River).

Management Implications

The Alaska chinook salmon that rear in Southeast Alaska waters for most or
all of their marine 1ife are subjected to harvest in commercial and sport
fisheries for one or more years. Unlike management of coho, sockeye, chum
and pink salmon which centers on regulating interceptions of maturing fish
on their spawning migration, management of Alaskan chinook needs to
consider direct and induced harvest mortality of immature fish as well.

Despite the mixed stock harvest in Southeast Alaska fisheries, observed
differences in stock composition between gear type, area, and time may be
useful in designing regulations to selectively harvest of protect certain
stock groups. However, significant differences in relative abundance and
conflict among users may limit the ability to control harvest among stocks.

For instance, if the troll fishing effort was shifted from outside to
inside waters, then the harvest of Alaskan fish would increase, and the
harvest of non-Alaskan fish decrease since the CPUE for Alaskan fish is
higher in inside than outside waters and the CPUE for non-Alaskan fish in
Tower in inside versus outside waters (Figure 13). However, such a scenario
would invoke a major change in the fleet distribution since the majority of
the fishing effort and catches have occurred in the Northern Qutside Area
in recent years. Such a movement would also probably lower the overall
catch rates since, presumably, the fleet is currently maximizing its catch
rate. In addition, there would be increased gear conflicts and allocation
disputes with existing recreational and net fisheries in inside areas.

The current opening of the summer troll fishery in late-June or 1later,
combined with specific area closures in inside waters 1is probably most
effective at protecting maturing wild Alaskan fish on their spawning
migration. This is best evidenced by the rapid decline in CPUE of maturing
Alaskan age-1.4 fish through June (Figure 22). Ages 1.2 and 1.3 show
similar trends reflective of emigration of the maturing population
component out of the fishery Figures 20 and 21). This management strategy
is probably of more direct benefit to the Alaskan fish that reared outside
of Southeast Alaska, although it certainly benefits maturing Alaskan fish
that have reared in Tlocal waters throughout their marine Tife. Since
females primarily spawn at age-1.4 and males at age-1.2 and -1.3, Tlimiting
harvests on maturing fish particularly protects females.
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CONCLUSIONS AND RECOMMENDATIONS

The contribution of Alaska wild, Alaska hatchery, and non-Alaska
(British Columbia, Washington, Oregon) chinook salmon to Southeast
Alaska commercial fisheries in 1982 can be estimated using a
combination of age composition, scale pattern and coded microwire
tag data.

Approximately half of the 1982 chinook harvest was non-Alaskan
age-0. fish, one-quarter was non-Alaskan age-1. fish, and one-
quarter was Alaska and Alaska-British Columbia transboundary river
age-1. fish. Approximately 1,000 Alaskan hatchery origin chinooks
were harvested in 1982.

Alaska, British Columbia, and Washington-Oregon spring chinook
salmon can be accurately discriminated using analysis of scale
patterns in a linear discriminant function.

Alaskan chinook salmon rear both in and out of the Southeast Alaska
Archipelago.

The CPUE of Alaskan chinook salmon in 1982 was higher in inside
than outside waters and declined through the season in all areas.

Scale patterns of Alaskan hatchery chinook salmon were measurably
different from those for Alaskan wild and non-Alaskan fish.
However, model accuracies were not high enough to accurately
estimate hatchery contributions since this group comprised such a
small proportion of the catch.

Additional research is warranted into:

identification of the regional origins, British Columbia versus
Washington-Oregon, of the fall chinook using SPA, CWT, and/or
genetic data; and

feasibility of wusing SPA to separate Alaska non-transboundary
(coastal) runs from transboundary (inland) runs.
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Table 1.

Scale pattern variables used to build 1inear discriminant
functions (continued).

Variable
Number  Description
Freshwater (FW) Annular Zone
1 Number of circuli in the zone
2 Distance across the zone
3 Distance: scale focus (CO) to the second circulus in zone (C2)
4 Distance: CO to C4
5 Distance: CO to C6
6 Distance: CO to C8
7 Distance: C2 to C4
8 Distance: C2 to C6
9 Distance: C2 to C8
10 Distance: C4 to Cé6
11 Distance: C4 to C8
12 Distance: fourth from the last circulus of zone to end of zone
13 Distance: second from the last circulus of zone to end of zone
14 Distance: C2 to end of zone
15 Distance: C4 to end of zone
16 Relative Distance: (Variable #3)/(Variable #2)
17 Relative Distance: (Variable #4)/(Variable #2)
18 Relative Distance: (Variable #5)/(Variable #2)
19 Relative Distance: (Variable #6)/(Variable #2)
20 Relative Distance: (Variable #7)/(Variable #2)
21 Relative Distance: (Variable #8)/(Variable #2)
22 Relative Distance: (Variable #9)/(Variable #2)
23 Relative Distance: (Variable #10)/(Variable #2)
24 Relative Distance: (Variable #11)/(Variable #2)
25 Relative Distance: (Variable #12)/(Variable #2)
26 Relative Distance: (Variable #13)/(Variable #2)
27 Average Distance between circuli: (Variable #2)/(Variable #1)
28 Number of circuli in the first 3/4 of the zone
29 Maximum distance between two adjacent circuli in the zone
30 Relative Distance: (Variable #29)/(Variable #2)
Freshwater Plus Growth (PG) Zone
61 Number of circuli in the zone
62 Distance across the zone
Combined Freshwater Zones
65 Total number of circuli in the combined zones
66 Total distance across the combined zones
67 Relative Distance: (Variable #2)/(Variable #66)
68 Relative Distance: (Variable #62)/(Variable #66)

-Continued-
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Table 1. (page 2 of 2)
Variable
Number  Description
First Marine Annular Zone
70 Number of circuli in the zone
71 Distance across the zone
72 Distance: end of FW (EFW) to the third circulus in zone (C3)
73 Distance: EFW to C6
74 Distance: EFW to C9
75 Distance: EFW to Cl2
76 Distance: EFW to C15
77 Distance: C3 to C6
78 Distance: C3 to C9
79 Distance: C3 to C12
80 Distance: C3 to C15
81 Distance: C6 to C9
82 Distance: C6 to Cl12
83 Distance: C6 to C15
84 Distance: C9 to C15
85 Distance: sixth from the last circulus of zone to end of zone
86 Distance: third from the last circulus of zone to end of zone
87 Distance: C3 to end of zone
88 Distance: C9 to end of zone
89 Distance: C15 to end of zone
90 Relative Distance: (Variable #72)/(Variable #71)
g1 Relative Distance: (Variable #73)/(Variable #71)
92 Relative Distance: (Variable #74)/(Variable #71)
93 Relative Distance: (Variable #75)/(Variable #71)
94 Relative Distance: (Variable #76)/(Variable #71)
95 Relative Distance: (Variable #77)/(Variable #71)
96 Relative Distance: (Variable #78)/(Variable #71)
97 Relative Distance: (Variable #79)/(Variable #71)
98 Relative Distance: (Variable #80)/(Variable #71)
99 Relative Distance: (Variable #81)/(Variable #71)
100 Relative Distance: (Variable #82)/(Variable #71)
101 Relative Distance: (Variable #83)/(Variable #71)
102 Relative Distance: (Variable #84)/(Variable #71)
103 Relative Distance: (Variable #85)/(Variable #71)
104 Relative Distance: (Variable #86)/(Variable #71)
105 Average distance between circuli: (Variable #71)/(Variable #70)
106 Number of circuli in the first 1/2 of the zone
107 Maximum distance between two adjacent circuli in the zone
108 Relative Distance: (Variable #107)/(Variable #71)
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Table 2. Estimated escapements and age proportions used to subsampte scales from chinook salmon of known origin from Alaskan runs for scale
pattern analysis of fish aged 1.2, 1.3, and 1.4, 1982.

Age-1.2 Age-1.3 Age-1.4
Estimated
River/ Index Aerial Tributary Total Desired Number Desired Number Desired Number
Tributary Escapement Expansion Expansion Escapement? Proportion Subsample Read Proportion Subsample Read Proportion Subsample Read
Alsek
Klukshu 2,369 1.00P 1.56 3,702 0.17 53 17 0.42 45 43 0.40 13 1"
Taku
Nakina 2,533 1.33 1.67 5,629 0.16 76 76 0.21 34 34 0.41 20 20
Nahlin 1,246 1.33 1.67 2,769 0.02 5 3 0.14 1" 1" 0.82 20 20
Stikine
Little Tahltan 2,830 1.60 2.36 10,679 0.03 27 10 - 0.17 53 53 0.78 75 75
Tahltan 1,690 1.60 2.36 6,380 0.02 11 3 0.14 26 20 0.75 42 42
Andrews 1,053 1.00P 1.00 1,053 0.06 5 5 0.13 4 4 0.75 7 7
Chilkat
chilkat InletS - - - 1,000d 0.04 3 3 0.10 3 3 0.73 6 6
Keta
Keta 754 1.60 1.00 1,206 0.04 4 1 0.35 1 3 0.57 6 1
Unuk
Unuk 538 1.60 1.00 2,162 0.09 16 3 0.22 13 4 0.56 1" 9
Total 34,580 200 121 200 175 200 191

8 from Van Alen and Wood (1983).

b Weir Counts

€ samples collected from fish caught in Upper Chilkat Inlet during the Haines Salmon Derby (May 29-31, June 5-6, 1982).
Escapement set at the average of the medium producers (Van Alen and Wood, 1983).
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Table 3. Estimated inshore returns and age proportions used to subsample scales from chinook salmon of known origin from British Columbia,
Washington, and Oregon runs for scale pattern analysis of fish aged 1.2, 1.3, and 1.4, 1982.

Age-1.2 Age-1.3 Age-1.4
Region/ Inshore Return® Desired Number Desired Number Desired  Number
Stock (Catch + Escapement) Proportion Subsampleb Read Proportion Subsample Read Proportion Subsample Read
British Columbia
Nass 18,878 0.26 27 (6) 23 (6) 0.60 34 (14) 34 (14) 0.14 17 15
Skeena 42,627 0.18 43 (10) 34 (10) 0.44 56 (24) 56 (24) 0.30 83 46
Bella Coola . 14,850 0.15 12 (3) 12 (3 6.22 10 (4 10 (&) 0.16 15 15
Fraser 124,692 0.17 118 (28) 118 (28) 0.27 100 (43) 65 (43) 0.02 16 14
Washington-0Oregon 200 187 200 165
Washington Inland 454,971 0.12 93 (71) 29 (29) 0.06 60 (35) 29 (29 0.00 0
Washington Coastal 65,046 0.01 1 (D 0 (0 ¢.01 1T 0 (0 0.00 0
Columbia R. (Spring) 136,300 0.43 100 (76) 100 (76) 0.45 135 (78) 135 (78) 0.01 9 3
Columbia R. (Fall) 291,600 - - - - - - - - - - - - -
Oregon Coastal 184,773 0.02 6 (5 L (B 0.01 & () 3 (3 0.05 60 21
200 (200) 133 (156) 200 (200) 200 (200) 200 114

@ From Meyers and Rogers (1983)

Numbers in parenthesis are the number of samples desired/read when British Columbia, Washington, and Oregon are combined in one group.




Table 4. Means and standard errors for scale variables used to construct linear
discriminant functions for the age-1.2 and -1.3 Alaska wild, British
Columbia and Washington-Oregon models and the age-1.4 Alaska wild and
British Columbia-Washington-Oregon models, 1982.

Three-way model - Age-1.2

Alaska British Columbia Washington-Oregon F-to-Enter
Statistic

variable® Mean SE Mean SE Mean SE (df=2,439)
65 13.89 0.14 16.13 6.21 22.38 0.40 242.80

85 91.93 1.02 76.09 0.76 87.04 1.17 75.95

106 13.46 0.15 14.40 0.14 14.50 0.22 10.28

11 34.13 0.56 31.24 0.41 37.61 0.60 39.03

62 36.12 1.36 34.16 1.09 58.16 2.32 67.84

25 0.26 0.00 0.23 0.01 0.19 0.01 9.15

80 209.78 1.98 196.83 1.53 207.73 1.93 16.60

70 28.55 0.26 31.41 0.27 31.02 0.37 24 .37

Sample Size 121 187 134

Three-way model - Age-1.3

Alaska British Columbia Washington-Oregon F-to-Enter
Statistic

Variable Mean SE Mean SE Mean SE (df=2,504)
65 13.70 0.16 14.95 0.14 23.06 0.26 672.92

70 26.67 0.27 31.7 0.25 28.84 0.28 92.34

89 182.61 4,46 233.41 4,29 206.24 4.73 32.06

18 0.77 0.01% 0.68 0.01 0.48 0.01 473.47

66 158.19 2.31 150.12 1.69 239.66 3.43 366.58

94 0.59 0.01 0.51 0.01 0.56 0.01 39.47

25 0.27 0.00 0.22 0.00 0.19 0.01 85.65

Sample Size 175 165 167

Two-way model - Age-1.4
British Columbia- Ff-to-Enter

Alaska Washington-Oregon Statistic
(df=1,311)
Variable Mean SE Mean SE
1 9.39 0.11 12.68 0.33 120.24
70 25.05 0.21 28.47 0.31 89.47
71 398.52 3.78 411.54 5.40 4.14
61 3.83 0.10 3.45 0.13 5.77
62 41.48 1.1 32.39 1.23 28.40
Sample Size 191 122

8 variables are ranked in the order selected.
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Table 5.

Means and standard errors for the number of circuli

in three scale zones (1 the

freshwater annular zone or variable #1; 2 the freshwater plus growth zone or
variable # 61; and 3 the first marine annular zone or variable #70) for age-1.2,
-1.3, and -1.4 chinook salmon scales used to construct linear discriminant
functions for the Alaska wild, British Columbia, and Washington-Oregon scale
pattern models, 1982.

Age-1.2
Means and (SE) by Region
F-Stat
Scale Zone Alaska British Columbia Washington-Oregon (DF=2,439) Probability
1 10.43 12.19 16.47 157.30 <.001
(0.14) (0.17) (0.35)
2 3.46 3.94 5.91 66.16 <.001
(0.12) (0.12) (0.21)
3 28.55 31.41 31.02 24 .37 <.001
(0.26) €(0.27) (0.37)
Sample Size 121 187 134
Age-1.3
F-Stat
Scale Zone Alaska British Columbia Washington-Oregon (DF=2,504) Probability
1 9.74 11.71 17.34 473.14 <.001
(0.13) (0.14) (0.25)
2 3.96 3.24 5.75 85.66 <.001
(0.14) (0.10) (0.17)
3 26.67 31.7 28.84 92.34 <.001
€0.27) (0.25) (0.28)
Sample Size 175 165 167
Age-1.4
F-Stat
Scale Zone Alaska British Columbia-Washington-Oregon (DF=2,311) Probability
1 9.39 12.68 120.24 <.001
(0.11) (0.33)
2 3.83 3.45 5.77 <.005
€(0.10) (0.13)
3 25.05 28.47 89.47 <.001
(0.21) (0.31)
Sample Size 191 122
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Table 6. Classification accuracies at each step of variable inclusion
in the linear discriminant function models for classification
of Alaska, British Columbia, and Washington-Oregon age-1.2,
-1.3, and -1.4 chinook salmon, 1982. An asterisk denotes the
step/model with the highest average accuracy and the one used
for classification of mixed stock samples.

Age-1.2 Model:

On-Diagonal Accuracy

Variable

British Washington- Average

Step Added Removed Alaska Columbia Oregon Accuracy
1 65 0.847 0.495 0.701 0.681
2 85 0.831 0.701 0.724 0.752
3 106 0.864 0.712 0.694 0.757
4 11 0.831 0.745 0.724 0.767
5 62 0.873 0.777 0.724 0.791
6 25 0.873 0.745 0.761 0.793
7 80 0.873 0.772 0.761 0.802
8 * 70 0.881 0.783 0.769 0.811
9 106 0.873 0.772 0.754 0.800

Sample Size = 118 184 134

Age-1.3 Model:
_— On-Diagonal Accuracy

Variable

British Washington- Average
Step Added Removed Alaska Columbia Oregon Accuracy
1 65 0.737 0.588 0.867 0.731
2 70 0.817 0.788 0.880 0.828
3 89 0.829 0.855 0.892 0.859
4 18 0.880 0.842 0.898 0.873
5 66 0.869 0.861 0.898 0.876
6 94 0.869 0.861 0.910 0.880
7 ¥ 25 0.874 0.867 0.916 0.886
8 1 0.869 0.848 0.916 0.878
9 28 0.863 0.861 0.910 0.878
10 73 0.869 0.879 0.904 0.884
1" 62 0.851 0.873 0.904 0.876

Sample Size = 175 165 166

Age-1.4 Model:
—_—— On-Diagonal Accuracy

Variable
British Columbia- Average
Step Added Removed Alaska Washington-0Oregon Accuracy
1 1 0.932 0.549 0.741
2 70 0.885 0.787 0.836
3 71 0.869 0.844 0.857
4 61 0.864 0.820 0.842
5 % 62 0.885 0.852 0.869
Sample Size = 191 122
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Table 7. Test classification matrices for linear discriminant function analysis

of Alaska wild versus non-Alaska age-1.2, -1.3, and -1.4 chinook salmon,
1982.

Age-1.2 Ataska/British Columbia/Washington-Oregon

Classified Group of Origin

Actual Group Sample (Variables = 65,85,106,11,62,25,80,70)
of Origin Size Alaska British Columbia Washington-Oregon
Alaska 118 0.881 0.110 0.008
British Columbia 184 0.141 0.783 0.076
Washington-Oregon 134 0.060 0.172 0.769

Average classification accuracy = 0.811

Age-1.3 Alaska/British Columbia/Washington-Oregon

Classified Group of Origin

Actual Group Sample (variables = 65,70,89,18,66,94,25)
of Origin Size Alaska British Columbia Washington-Oregon
Alaska 175 0.874 0.103 0.023
British Columbia 165 0.115 0.867 0.018
Washington-Oregon 166 0.024 0.060 0.916

Average classification accuracy = 0.886

Age-1.3 Alaska/British Columbia-Washington-Oregon

Classified Group of Origin

Actual Group Sample (variables = 18,70,89,30,65,66,25)
of Origin Size Alaska Non-Alaska
Alaska 175 0.937 0.063
Non-Alaska 193 0.078 0.922

Average classification accuracy = 0.930

Age-1.4 Alaska/British Columbia-Washington-Oregon

Classified Group of Origin

Actual Group Sample (variables = 1,70,71,61,62)
of Origin Size Alaska Non-Alaska
Alaska 191 0.885 0.115
Non-Alaska 122 0.148 0.852

Average classification accuracy = 0.869
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Table 8. Comparison of the Tinear discriminant function test classification
accuracies and 90% confidence intervals between age specific and
age pooled models for analysis of the interannual variability in

scale patterns, 1982.

Classification Accuracy Average

Age Groups in Classification 90% CI
Analysis Alaska Non-Alaska Accuracy Interval

1.2 0.923 0.713 0.810 0.149

1.3 0.942 0.828 0.881 0.117

1.4 0.865 0.844 0.854 0.128

1.2, 1.3 0.933 0.730 0.823 0.142

1.3, 1.4 0.904 0.803 0.850 0.129

1.2, 1.3, 1.4 0.904 0.770 0.832 0.137

Sample Size 104 122

Per Analysis
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Table 9. Estimated stock classification of Alaska hatchery age-1. chinook salmon, 1982.
Age-1.2 Age-1.3 Age-1.4 Total
Stock

Fishery Classification Proportion Number Proportion Number  Proportion Number Proportion Number
Winter Alaska 0.420 0.421 3 0.195 1 0.359 4
Troll B.C./Wa./0r. 0.580 0.579 5 0.805 2 0.641 7
Total 0 8 3 11
Summer Alaska 0.420 285 0.421 41 0.195 6 0.412 332
Troll B.C./Wa./Or. 0.580 394 0.579 56 0.805 24 0.588 474
Total 6793 97 30 806
Seine Alaska 0.420 3 0.421 0.195 0.420 3
B.C./Wa./Or. 0.580 4 0.579 0.805 0.580 4
Total 7b 0 0 7
Gill Net Alaska - 0.420 9 0.421 0.195 0.420 9
B.C./Wa./Or. 0.580 12 0.579 0.805 0.580 12
Total 21¢ 0 0 21

3 Includes the two age-1.1 fish recovered.

b Includes the four age-1.1 fish recovered.

€ Includes the four age-1.1 fish recovered.
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Table 10. Estimated stock composition of chinook salmon harvested in the Southeast Alaska troll, seine, and gill net
fisheries, 1982. The contribution of Alaska hatchery fish is estimated from coded microwire tag data.

Age Group

Stock of 5
Fishery Time Period Area origin® 0. 1.2,1.3,1.4¢ 149 15,168 2.,3.¢ Total Percent
Trolt Winter Fishery Alt Alaska Hatchery 13 1" 0 0 0 24 0.4
8 March-14 April Alaska Wild 0 1,168 0 28 19 1,215 18.7
B.C./Wa./Or. 3,725 1,493 0 17 14 5,249 80.9
Total 3,738 2,672 0 45 33 6,488 100.0
Summer Fishery Northern Alaska Hatchery 16 255 0 [} 0 271 0.2
15 May-28 July Outside Alaska Wild 0 22,635 73 238 316 23,262 16.5
B.C./Wa./0r. 88,271 27,766 119 393 574 117,123 83.3
Totat 88,287 50,656 192 631 890 140,656 100.0
Southern Alaska Hatchery 7 66 0 0 0 73 0.2
Outside Alaska Wild 0 8,202 26 26 &7 8,301 21.6
B.C./Wa./Or. 20,798 8,718 40 108 344 30,008 78.2
Total 20,805 16,986 66 134 391 38,382 100.0
Northern Ataska Hatchery 99 251 2 0 0 352 1.4
Inside Alaska Wild 0 9,819 43 116 159 10,137 41.6
B.C./Wa./Or. 9,456 4,301 28 37 81 13,903 57.0
Total 9,555 14,371 73 153 240 24,392 100.0
Southern Alaska Hatchery 7 232 0 0 0 239 1.0
Inside Alaska Wild 0 10,517 51 34 122 10,724 42.9
B.C./Wa./Or. 8,006 5,748 28 43 217 14,042 56.2
Total 8,013 16,6497 79 77 339 25,005 100.0
Summer Fishery Total Alaska Hatchery 129 804 2 0 0 935 0.4
Alaska Wild 0 51,173 193 414 644 52,424 22.9
B.C./Wa./Or. 126,531 46,533 215 581 1,216 175,076 76.6
Total 126,660 98,510 410 995 1,860 228,435 100.0
Seine Dist. 104  Alaska Hatchery 0 3 4 0 0 7 0.0
Alaska Wild 0 1,035 6 2 22 1,065 5.0
B.C./Ma./or. 17,708 2,430 14 22 232 20,406 95.0
Total 17,708 3,468 24 24 254 21,478 100.0
Gill Net Dist 101, Alaska Hatchery 0 17 4 0 0 21 0.3
111 Alaska Witd g 4,873 107 33 67 5,080 66.8
B.C./Wa./0Or. 978 1,485 31 3 S 2,502 32.9
Total 978 6,375 142 36 72 7,603 100.0
Total ALl Fisheries Alaska Hatchery 142 835 10 0 0 987 0.4
Alaska Wild 0 58,249 306 477 752 59,784 22.6
B.C./Wa./Or. 148,942 51,941 260 623 1,467 203,233 77.0
Total 149,084 111,025 576 1,100 2,219 264,004 100.0

2  The harvest of Alaskan hatchery fish is based on CWT data. Age composition and scale pattern analysis estimates of the

harvest of Alaskan wild and B.C./Wa./Or. fish are adjusted downward by the CWT estimate of Alaskan hatchery fish harvested.

Stock classification based on age composition data.

Stock classification based on scate pattern analysis.

These age-1.1 fish were classified to stock of origin using the proportions derived from the combined age-1.2, 1.3, and 1.4

Alaska vs 8.C./Wa./Or. scale pattern model.

€ These age-1.5, 1.6, 2. and 3. fish were classified to stock of origin using the proportions derived from the age-1.4 Alaska
vs. B.C./Wa./Or. scale pattern model.

Q oT
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Table 11. Estimated stock composition of chinook salmon harvested in the Southeast Alaska winter troll
fishery, 8 March to 14 April, 1982. The contribution of Alaska hatchery fish is estimated from
coded microwire tag data.

Age Group
Stock of

Area grigin 0.2 1.2,1.3,1.4b 1.1¢ 1.5,1.6d 2.,3.d Total Percent
Northern Alaska 4] 583 23 15 621 19.0
OQutside B.C./Wa./Or. 1,900 729 13 8 2,650 81.0
Total 1,900 1,312 36 23 3,271 100.0

Southern Alaska 0 161 4 165 13.4
Outside B.C./Wa./0Or. 833 235 2 1,070 86.6
Total 833 396 6 1,235 100.0

Northern Alaska 0 101 1 102 12.3
Inside B.C./Wa./0Or. 533 194 2 1 730 87.7
Total 533 295 3 1 832 100.0

Southern Alaska 0 327 4 331 28.8
Inside B.C./Wa./Or. 472 342 5 819 71.2
Total 472 669 9 1,150 100.0

Total Alaska Hatchery 138 11f 0 0 0 24 0.4
Alaska Wild 0 1,168 0 28 19 1,215 18.7

B.C./Wa./Or. 3,725 1,493 0 17 14 5,249 80.9

Total 3,738 2,672 0 45 33 6,488 100.0

8 gstock classification based on age composition data.

b Stock classification based on scale pattern analysis.

¢ These age-1.1 fish were classified to stock of origin using the proportions derived from the combined
age-1.2, 1.3, and 1.4 Alaska vs B.C./Wa./0r. scale pattern model.

d These age-1.5, 1.6, 2. and 3. fish were classified to stock of origin using the proportions derived
from the age-1.4 Alaska vs. B.C./Wa./Or. scale pattern model.
Based on CWT data Alaskan hatcheries contributed 13 age-0. fish to this area.

f Based on CWT data Alaskan hatcheries contributed 11 age-1.2, 1.3, and 1.4 fish to this area, 4 were
likely classified to the Alaska stock and 7 were likely classified to the non-Alaska stock.



Table 12.

Estimated stock composition of chinook salmon harvested in the Southeast Alaska summer troll

fishery, Northern Outside Area, 1982.
from coded microwire tag data.

The contribution of Alaska hatchery fish is estimated

Age Group
Stock of
Date origin 0.2 1.2,1.3,1.48  1.9¢ 1.5,1.69 2.,3.9  Total Percent
5/15-5/29 Alaska 0 5,941 1} 55 73 6,069 34.2
B.C./Wa./Or. 7,916 3,732 0 8 11 11,667 65.8
Total 7,916 9,673 0 63 84 17,736 100.0
5/30-6/05 Alaska 0 3,567 0 50 50 3,667 23.7
B.C./Wa./0Or. 7,889 3,819 ¢} 34 34 11,776 76.3
Total 7,889 7,386 0 84 84 15,443 100.0
6/06-6/19 Alaska 0 3,189 26 57 81 3,353 14.0
B.C./Wa./0Or. 14,872 5,344 b4 117 163 20,540 86.0
Total 14,872 8,533 70 174 244 23,893 100.0
6/20-6/26 Alaska 0 2,686 [ 33 57 2,782 14.5
B.C./Wa./Or. 11,612 4,587 10 78 134 16,421 85.5
Total 11,612 7,273 16 11 191 19,203 100.0
6/27-7/03 Alaska 0 2,115 0 16 38 2,169 15.4
B.C./Wa./Or. 8,362 3,640 0 44 102 11,948 84.6
Total 8,362 5,555 0 60 140 14,117 100.0
7/6-7/10 Alaska 0 927 1] 13 4 Q44 10.0
B.C./Wa./Or. 6,820 1,564 0 76 22 8,482 90.0
Total 6,820 2,491 0 89 26 9,426 100.0
7/11-7/17 Alaska 0 1,133 25 0 1 1,159 7.9
B.C./MWa./0Or. 11,112 2,287 50 0 49 13,498 92.1
Total 11,112 3,420 75 0 50 14,657 100.0
7/18-7/24 Alaska 0 1,17 5 2 12 1,190 9.9
B.C./Wa./Or. 9,120 1,601 7 10 59 10,797 90.1
Total 9,120 2,772 12 12 71 11,987 100.0
7/25-7/28 Alaska 0 2,013 11 12 0 2,036 14.3
B.C./Wa./0Or. 10,584 1,540 8 26 0 12,158 85.7
Total 10,584 3,553 19 38 3} 14,194 100.0
Total Alaska Hatchery 168 255f 0 0 0 27 0.2
Alaska Wild 0 22,635 73 238 316 23,262 16.5
B.C./Wa./0r. 88,271 27,766 119 393 574 117,123 83.3
Total 88,287 50,656 192 631 890 140,656 100.0
g Stock classification based on age composition data.
Stock classification based on scale pattern analysis. .
€ These age-1.1 fish were classified to stock of origin using the proportions derived from the combined
d age-1.2, 1.3, and 1.4 Alaska vs B.C./Wa./Or. scale pattern model. i
These age-1.5, 1.6, 2. and 3. fish were classified to stock of origin using the proportions derived

from the age-1.4 Alaska vs. B.C./Wa./Or. scale pattern model.
Based on CWT data Alaskan hatcheries contributed 16 age-0. fish to this area.
Based on CWT data Alaskan hatcheries contributed 255 age-1.2, 1.3, and 1.4 fish to this area, 107 were

-

likely classified to the Alaska stock and 148 were likely classified to the non-Alaska stock.
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Table 14. Estimated stock composition of chinook salmon harvested in the summer troll fishery, Northern
Inside Area, 1982. The contribution of Alaska hatchery fish is estimated from coded micro-
wire tag data.

Age Group
Stock of
Date origin 0.2 1.2,1.3,1.4P 1.1¢ 1.5,1.69  2.,3.9  Total Percent
5/15-6/05 Alaska 0 1,856 0 52 35 1,943 45.6
B.C./MWa./0r. 1,609 674 0 19 13 2,315 54.4
Total 1,609 2,530 ] 71 48 4,258 100.0
6/06-6/26 Alaska 0 2,886 0 51 40 2,977 41.8
B.C./HWa./0r. 2,859 1,268 0 7 5 4,139 58.2
Total 2,859 4,154 0 58 45 7,116 100.0
6/27-7/17 Alaska 0 3,537 0 5 84 3,626 43.7
B.C./Wa./Or. 3,184 1,428 0 4 63 4,679 56.3
Total 3,184 4,965 0 9 147 8,305 100.0
7/18-7/28 Alaska 0 1,639 44 8 0 1,691 35.9
B.C./Wa./0r. 1,903 1,083 29 7 0 3,022 64.1
Total 1,903 2,722 73 15 0 4,713 100.0
Total Alaska Hatchery 99¢ 251f 2 0 0 352 1.4
Alaska Witd 0 9,819 43 116 159 10,137 41.6
B.C./Wa./Or. 9,456 4,301 28 37 81 13,903 57.0
Total 9,555 14,371 73 153 240 24,392 100.0

3 sStock classification based on age composition data.

P Stock classification based on scale pattern analysis.

€ These age-1.1 fish were classified to stock of origin using the proportions derived from the combined

age-1.2, 1.3, and 1.4 Alaska vs B.C./Wa./Or. scale pattern model.

9 These age-1.5, 1.6, 2. and 3. fish were classified to stock of origin using the proportions derived

from the age-1.4 Alaska vs. B.C./Wa./Or. scale pattern model.
Based on CWT data Alaskan hatcheries contributed 99 age-0. fish to this area.

f Based on CWT data Alaskan hatcheries contributed 251 age-1.2, 1.3, and 1.4 fish to this area, 99 were
likely classified to the Alaska stock and 152 were likely classified to the non-Alaska stock.
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Table 15. Estimated stock composition of chinook salmon harvested in the summer troll fishery, Southern
Inside Area, 1982. The contribution of Alaska hatchery fish is estimated from coded micro-
wire tag data.

Age Group
Stock of
Date origin 0.2 1.2,1.3,1.40 1.1 1.5,1.69 2.,3.9  Total  Percent
5/15-7/03 Alaska 0 6,693 0 28 83 6,804 44.8
B.C./Wa./Or. 4,535 3,767 0 17 50 8,369 55.2
Total 4,535 10,460 0 45 133 15,173 100.0
7/04-7/28 Alaska 0 3,921 51 6 39 4,017 40.9
B.C./Wa./OF. 3,478 2,116 28 26 167 5,815 59.1
Total 3,478 6,037 79 32 206 9,832  100.0
Total Alaska Hatchery 7¢ 232f 0 0 0 239 0.9
Alaska Wild 0 10,517 51 34 122 10,724 42.9
B.C./Wa./Or. 8,006 5,748 28 43 217 14,042 56.2
Total 8,013 16,497 79 77 339 25,005  100.0

Stock classification based on age composition data.

Stock classification based on scale pattern analysis.

€ These age-1.1 fish were classified to stock of origin using the proportions derived from the combined
age-1.2, 1.3, and 1.4 Alaska vs B.C./Wa./0Or. scale pattern model.

d These age-1.5, 1.6, 2. and 3. fish were classified to stock of origin using the proportions derived
from the age-1.4 Alaska vs. B.C./Wa./Or. scale pattern model.
Based on CWT data Alaskan hatcheries contributed 7 age-0. fish to this area.

f Based on CWT data Alaskan hatcheries contributed 232 age-1.2, 1.3, and 1.4 fish to this area, 97 were

likely classified to the Alaska stock and 135 were likely classified to the non-Alaska stock.



Table 16. Comparison of the SPA and CWT based estimates of the catch of age-1.2, -1.3, and -1.4
Alaska hatchery chinook salmon in Southeast Alaska troll and net fisheries, 1982.

Age-1.2 Age-1.3 Age-1.4 Total

Fishery/

Area SPA CWT Difference SPA CMWT Difference SPA CMT Difference SPA CWT Difference

Winter Troll: 0 0 - 179 8 2238% 0 3 0% 179 1 1627%

Summer Troll:

Northern 271 213 127% 3415 40 8538% 1978 2 98900% 5664 255 2221%
Outside

Southern 280 49 571% 191 17 1124% 21 0 - 492 66 745%
Outside

Northern 386 194 199% 210 31 677% 133 26 512% 729 251 290%
Inside

Southern 182 221 82% 305 9 3389% 37 2 1850% 524 232 226%
Inside

Seine: 0 3 0% 0 0 - 36 1] - 36 3 1200%

(Dist. 104)

Gill Net: 0 17 0% 0 0 - 1] 0 - 0 0

(Dist. 101&111)
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Table 17. Comparison of coefficient of variations between SPA- and CHWT-
based estimates of the catch of age-1.2, -1.3, and -1.4 Alaska
hatchery chinook salmon in the Southeast Alaska summer troll
fishery, 1982.

Age Group SPA Estimate CWT Estimate
Age-1.2 Catch 1,119 677
Standard Error (of catch) 3413 29
Coefficient of Variation 30 4
Sample Size 51b 296¢
Age-1.3 Catch 4,121 97
Standard Error (of catch) 7193 14
Coefficient of Variation 17 14
Sample Size 61b 38¢C
Age-1.4 Catch 2,170 30
Standard Error (of catch) 2378 7
Coefficient of Variation 11 23
Sample Size 70b 16€

4 Calculated using the formula of Goodman (1960) for the exact variance
of a product of two independent random variables.

Sample size in the number of scales digitized in the mixed stock sample
that were classified to the Alaska hatchery group after the model was
adjusted for misclassification rates between groups.

Sample size is the number of tagged Alaska hatchery fish recovered of
that age.
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Table 18. Comparison of age compositions between catches and
escapements of Southeast Alaska origin chinook
salmon, 1982.

Escapement (Data from Appendix B.1)

Percents for Percents for Percents for

Number 1in Ages 1.2, Ages 1.3 Ages 1.2
Age  Escapement 1.3, and 1.4 and 1.4 and 1.3
1.2 2,410 7.8 - 21.9
1.3 8,580 27.6 30.0 78.1
1.4 20,057 64.6 70.0 -

Catch (Data from Appendix C.6 - C.9)

Percents for Percents for Percents for

Number in Ages 1.2, Ages 1.3 Ages 1.2
Age Catch 1.3, and 1.4 and 1.4 and 1.3
1.2 10,484 22.4 - 27.7
1.3 27,355 58.5 75.5 72.3
1.4 8,902 19.1 24.5 -
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Hatchery Origin
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Figure 3. Flow chart of steps used to estimate contribution of Alaskan hatchery, Alaskan

wild, and non-Alaskan chinook salmon to Southeast Alaska fisheries based on
analysis of age composition, scale pattern and coded microwire tag data.
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Figure 13. Catch per boat day by area and period of Alaskan
and non-Alaskan chinook salmon in the Southeast
Alaska summer troll fishery, 1982.
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Figure 19. Percent of Alaska, British Columbia, and Washington-Oregon age-1.4 chinook salmon
harvested by time and area in the Southeast Alaska summer troll fishery, 1982.
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Catch-Per-Boat-Day
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Figure 23. Catch per boat day by area of Alaskan hatchery chinook
salmon in the Southeast Alaska summer troll fishery, 1982.
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Appendix A.1. Contribution of chinook salmon from Alaska hatcheries to the 1982 Southeast
Alaska troll, seine, and gill net fisheries based on coded microwire tag
data. Standard errors are in parenthesis.

Estimated Estimated Estimated Estimated

Brood 1982 Gill Net Purse Seine Winter Summer Total
Hatchery Tag Code Year Age Catch Catch  Troll Catch Troll Catch  Catch
Crystal Lake 041616 1976 0.5 12 (7 ) 58 (12 ) 70 (13 )
041835 1977 0.4 8 (7)) 17 ( 6 ) 25 (1 9)
041836 1977 0.4 1 (1) 24 ( 5 ) 25 ( 5)
041837 1977 0.4 10 ( 4) 10 ( 4)
042043 1979 1.1 16 ( 9 ) 17 (7 ) 33 (11 )
Crystal Lake Hatchery Total 24 (11 ) 17 (7)) 13 (7 ) 109 (15 ) 163 (20 )
Deer Mountain 041746 1977 1.3 2 {(2) 21 ( 9) 23 (9)
041747 1977 1.3 3(2) 3(2) 14 6 ) 20 ( 6 )
041932 1978 1.2 3(3) 81 (10 ) 84 (10 )
041938 1978 1.2 2 (0) 142 (14 ) 144 (14 )
041939 1978 1.2 2 (1) 3(2) 146 (14 ) 151 (14 )
041940 1978 1.2 12 (7)) 3 (1) 135 (14 ) 150 (16 )
041917 1979 1.1 1 (0) 1(0)
041945 1979 1.1 3(2) 3(2)
Deer Mountain Hatchery Total 17 ( 8 ) 15 { 4) 5 (3) 539 (28 ) 576 ( )
Little Port 031605 1976 0.5 2 (2) 2 {(2)
Walter 031611 1976 1.4 3(2) 3(2)
031613 1976 1.4 3 (2) 3(2) 11 (5 ) 17 ( 5 )
031614 1976 1.4 8 (17) 7(2) 15 (7))
031615 1976 1.4 3(2) 3(2)
031616 1976 1.4 1 (1) 1 (1)
031617 1976 1.4 5 (3) 5 (3)
031609 1977 0.4 3(2) 3(2)
031621 1977 0.4 1 (1 1 (1
031622 1977 0.4 2 (2 2 (2
031623 1977 0.4 6 { 3) 6 ( 3)
031631 1977 1.3 14 ( 5 ) 14 ( 5 )
031632 1977 1.3 25 (5 ) 25 (5 )
031634 1977 1.3 8 (2) 8 (2)
031635 1977 1.3 3(2) 7(2) 10 ( 3)
031636 1977 1.3 6 ( 3) 6 (3)
031638 1978 0.3 2 (2) 2 (2)
031658 1978 0.3 4 (2) 4 ( 2)
031703 1978 1.2 2 (2) 3(2) 19 { 4 ) 24 ( 5 )
031704 1978 1.2 3(2) 36 ( 6 ) 39 (7)
031705 1978 1.2 2 (2) 2 (2)
031706 1978 1.2 T (2) 48 ( 7)) 85 (7 )
031707 1978 1.2 4 ( 3) 5 (2) 9 (4)
031708 1978 1.2 2 (2) 2 (2)
031709 1978 1.2 20 ( 5 ) 20 {( 5 )
031710 1978 1.2 18 ( 5 ) 18 ( 5 )
031711 1978 1.2 1(0) 1 (0) 10 ( 3 ) 12 ( )
031712 1978 1.2 3(2) 3{(2)
031713 1978 1.2 6 (2) 6 (2)
031715 1978 1.2 4 {1) 4 (1)
031716 1979 1.1 2 (2) 64 (10 ) 2 (1) 68 (10 )
031717 1979 1.1 31 (9) 31 { 9)
Litt;e Port Walter Total 17 (8 ) 112 (14 ) 6 (3) 285 (18 ) 420 (24 )
Snettisham 041930 1977 1.3 2 (1) 2 (1)
042049 1979 1.1 7 (4) 7 (4 )
Snettisham Hatchery Total 0O (0) 7 (4) 0 (0) 2 (1) 9 (4)
Alaska Hatchery Total 58 (16 ) 151 {17 ) 24 (8) 935 (37 ) 1,168 (32 )
Percent 5.0 12.9 2.1 80.1 100.0
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Appendix A.2. Alaska hatchery contribution of chinook salmon
by tag code and area to the winter troll
fishery, 8 March to 14 April 1982.

—— - . it Gote W . — e ot e e Gy o . ——————————

Northern Southern Northern Southern

Age Tag Code Outside Outside 1Inside Inside Total
1.3 031635 3 3
041746 2 2
041747 3 3
1.4 031613 3 3
0.4 041836 1 1
0.5 041616 6 6 12
Total 15 8 1 0 24
Percent 62.5 33.3 4.2 0.0 100.0
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Appendix A.4. Estimated number of chinook salmon from
Southeast Alaska hatcheries that were
harvested in the District 104 seine and
District 101 and 111 gill net fisheries,

1982.
Seine Gill Net

Tag code Age District 104 District 101 District 111
031716 1.1 4

042043 1.1 4
031703 1.2 2
031707 1.2 4
041932 1.2 3

041939 1.2 3 2

041940 1.2 6

Total 7 11 10

- —— i —— . T ————— - ———- T — e S — - —— T T S i " T —— r _S S ———— T — " —— - ——— —— . —
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Appendix A.S5.

Recoveries of coded microwire tagged Southeast
Alaska origin chinook salmon in catches of

foreign commercial and research vessels operating
in the North Pacific Ocean from 1980 to 1986.
Wertheimer and
Dahlberg 1983 and 1984, Dahlberg and Fowler 1985,
and Dahlberg et. al. 1986 and 1987.

Source: Dahlberg 1981 and 1982,

Year

Number
Recovered

1985

None
Deer Mountain Hatchery

Stikine River (Wild)

Little Port Walter Hatchery
Deer Mountain Hatchery
Crystal Lake Hatchery
Little Port Walter Hatchery
Deer Mountain Hatchery
Crystal Lake Hatchery
Crystal Lake Hatchery
Hidden Falls Hatchery

Deer Mountain Hatchery
Crystal Lake Hatchery
Deer Mountain Hatchery
Whitman Lake Hatchery
Whitman Lake Hatchery

Little Port Walter Hatchery
Crystal Lake Hatchery
Whitman Lake Hatchery

[
.
[ ]
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“ e e e e .
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[SR W W
e e e e
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Appendix Table B.1. Age compositions of chinook salmon from escapements to Southeast Alaska rivers and hatcheries, 1982.

Age Class
Region/ Sampling
River Location 0.2 0.3 0.4 0.5 1.0 1.1 1.2 1.3 1.4 1.5 2.1 2.2 2.3 2.4 Other Total
Alaska Wild ®
Alsek Klukshu Sample Size 1 18 46 44 109
Percent 0.9 16.5 42.2 40.4 100.0
Number Fish 34 611 1,562 1,494 3,702
Taku Nakina Sample Size 1 865 248 353 811 23 3 2 5 1 2,312
Percent a.0 37.4 10.7 15.3 35.1 1.0 0.1 0.1 0.2 0.0 100.0
Number Fish 2 2,106 604 859 1,975 56 7 5 12 2 5,629
Nahlin Sample Size 2 1 4 24 143 174
Percent 1.1 0.6 2.3 13.8 82.2 100.0
Number Fish 32 16 64 382 2,276 2,769
Stikine L. Tahltan Sample Size 3 1 63 292 4 373
Percent 0.8 2.9 16.9 78.3 1.1 100.0
Number Fish 86 315 1,804 8,360 115 10,679
Tahltan Sample Size 2 4 28 143 13 190
Percent 1.1 2.1 14.7 75.3 6.8 100.0
Number Fish 67 134 940 4,802 437 6,380
Andrews Sample Size 1 2 5 21 44 248 8 329
Percent 0.3 0.6 1.5 6.4 13.4 75.4 2.4 100.0
Number Fish 3 6 16 67 141 794 26 1,053
Chilkat ®  Chilkat Inlet Sample Size 1 7 18 125 15 1 3 170
Percent 0.6 4.1 10.6 73.5 8.8 0.6 i.8 100.0
Number Fish 6 41 106 735 88 6 18 1,000
Keta Keta Sample Size 1 1 8 13 23
) Percent 4.3 4.3 34.8 56.5 100.0
Number Fish 52 52 419 682 1,206
Uk Cripple Creek Sample Size 4 3 1 18 32
Percent 12.5 9.4 21.9 56,3 100.0
Number Fish 270 203 473 1,216 2,162
Alaska Wild Total Percent 0.0 0.4 0.0 7.5 1.0 24.8 58.0 2.1 0.0 0.0 0.0 0.1 100.0
Number Fish 3 133 16 2,609 2,410 8,580 20,057 721 13 5 12 20 34,580
Std. Error 3 67 16 159 231 389 425 133 1 3 S 10
Alaska Hatchery
Ketchikan Creek Sample Size 25 211 52 286
(Deer Mtn. Hatchery) Percent 8.0 13.8 18.2 100.0
Crystal Creek Sample Size 4 2 85 60 1 47 199
(Crystal Lake Hatchery) Percent 2.0 1.0 42.7 30.2 0.5 23.6 100.0
Sashin Creek Sample Size 2 13 28 44 54 141
{Little Port Walter) Percent 3.5 9.0 19.4 30.6 37.85 100.0
a

Alaskan age composition data from Van Alen and Wood (1983), Tables 26 and 27.

b Samples obtained from chinook salmon caught in the upper Chilkat Inlet during the Haines Saimon Derby, 29 - 31 May and 5 - 6 June, 1982,
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Appendix B.2. Age compositions of chinook salmon from in-river fisheries and escapements to select British Columbia and Washington-
Oregon rivers, 1982
Age Class
ion/ 11
jver Locasmtig 0.1 0.2 0.3 0.4 1.1 1.2 1.3 1.4 1.5 2.2 2.3 Other? Total
British Columbia
Nass Greenville Sample Size 28 54 13 95
rcent 29.5 56.8 13.7 100.0
Number Fish 5,564 10,731 2,583 18,878
Skeena Skeena Sample Size 1 25 60 33 2 121
Testfish Percent 0.8 20.7 49.6 27.3 1.7 100.0
Number Fish 352 8,807 21,137 11,626 705 42,627
Bella Coola Bella Coola Sample Size 4 35 1 1 11 36 22 126
Percent 3.2 27.8 13.5 0.8 8.7 28.6 17.5 100.0
Number Fish 471 4,125 2,004 118 1,296 4,243 2,593 14,850
Fraser Albion Sample Size 125 262 i1 133 208 18 5 10 174
Testfish Percen 0.3 16.1 33.9 1.4 17.2 26.9 2.3 0.6 1.3 100.0
Number Fish 322 20,138 42,208 1,772 21,426 33,509 2, 900 806 1,611 124,692
British Columbia Total Percent 0.2 10.3 23.0 2.1 0.1 18.5 34.6 9.8 0.4 0.4 0.8 100.0
Number Fish 322 20,609 46,333 4,128 118 37,094 69,620 19,702 705 806 1,611 201,047
Std. Error 228 1,667 2,204 782 118 2,505 3,005 2,040 496 359 506
Washington—-Oregonb
Washington Inland Sample Size 228 320 68 91 46 15 761
Percent 30 42 9 12 6 2 101
Number Fish 136,491 191,088 40,947 54,597 27,298 9,099 454,971
Washington Coastal d Sample Size 260 474 673 15 15 92 1,529
Percent 17 31 44 1 1 6 100
Number Fish 11,058 20,164 28,620 650 650 3,903 65,046
Columbia R. Woody Isl./ Sample Size 272 227 6 505
Springs Corbett Percent 53.9 45.0 1.2 100.0
Testfish Number Fish 73,413 61,268 1,619 136,300
Columbia R. Falls ® Sample Size 101 125 37 1 3 64 338
Percent 30 -37 11 2 1 19 100
Number Fish 87,480 107,892 32,076 5,832 2,916 55,404 291,600
f
Oregon Coastal Sanple Size 43 126 108 7 4 18 51 361
12 35 30 2 1 5 14 99
Number Fish 22,173 64,671 55,432 3,695 1,848 9,239 25,868 184,773
Washington-Oregon Total Percent 22.17 33.9 13.9 12.2 8.3 1.0 8.3 100.0
Number Fish 257,202 383,815 157,076 138,188 93,980 10,858 94,274 1,132,690
Std. Error 10,981 12,138 8,222 6,690 5,286 2,222 7,466
3, 0.4, 1.2, 1.3
from: Knuésen et ‘al. (1983) ; Myers and Rogers (1983); and Pers. comm., K.W. Myers,

Washingtan aﬁosition data
Un:lvuiarsrcy of Washinﬁgn, sheries Research Ins

it, Stillaguamish/ sh, Duwamish Hood Canal, Puyallup, and Deschutes.
gsaland Chehalis P

Coos, and Coguille.

es ksack/Samish,

%%leute, Quinault, s,
lower river commercial cat

Sjuslaw, Nestucca, Tillamook, aqui ’

b Includes all fishnotagedoz
[+
d

Samples from
@ Samples from:
f Samples from:
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Appendix B.3. Age composition of chinook salmon harvested in the Southeast Alaska winter troll fishery, 8 March to 14
April 1982.
Brood Year and Age Class
1978 1977 1976
Area 1.2 1.3 1.4 Total
Northern Sample Size 4 10 197 5 19 4 713
Outside Percent 0.6 1.4 27.6 0.7 11.1 0.6 100.0
SE of % 0.3 0.4 1.7 0.3 1.2 0.3
Number Fish 46 904 3 363 8 3,272
Southern Sample Size 5 11 51 1 8 218
Outside Percent 2.3 5.0 23.4 3.7 100.0
SE of % 1.0 1.5 2.9 1.3
Number Fish 8 62 289 6 45 6 1,235
Northern Sample Size 8 18 123 8 65 2 583
Inside Percent 1.4 3.1 21.1 1.4 11.1 0.3 100.0
SE of % 0.5 0.7 1.7 0.5 1.3 0.2
Number Fish 1 26 176 1 93 3 832
Southern Sample Size 14 55 1 9 134
Inside Percent 10.4 41.0 6.7 100.0
SE of % 2.7 4.3 2.2
Number Fish 120 472 117 1,149
Total Sample Size 53 426 161 5 1,648
Percent 3.9 28.4 8.9 0.4 100.0
SE of % 3.2 5.7 3.1 0.3
Number Fish 254 1,840 518 7 6,488
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Appendix B.4. Age composition of chinook salmon harvested by Southeast Alaska purse seine fishermen in

District 104 and gill net fishermen in Districts 101 and 111, 1982.

Brood Year and Age Class

1979 1978 1977 1976 1975
Fishery 0.2 1.1 0.3 1.2 2.1 0.4 1.3 2.2 0.5 1.4 2.3 1.5 2.4 Total
Selne Dist. 104
Sample rumber 282 1 3417 42 1 129 81 8 8 27 2 1 929
Percent 30.4 0.1 37.4 4.5 0.1 13.9 8.7 0.9 0.9 2.9 0.2 0.1 100.0
SE of % 1.5 1.6 0.7 1.1 0.9 0.3 0.3 0.6 0.2
Number Fish 6,518 24 8,022 971 24 2,983 1,872 185 185 625 45 24 21,478
Gill Net Districts 101 and 111
Sample number 32 8 20 193 1 3 97 2 68 2 1 427
Percent 7.5 1.9 4.7 45.2 0.2 0.7 22.7 0.5 15.9 0.5 0.2 100.0
SE of % 1.3 0.7 1.0 2.4 0.4 2.0 0.3 1.8 0.3
Number Fish 569 142 356 3,437 i8 53 1,727 36 1,211 36 18 16,234




Apperdix C.1. Test classification matrices for linear discriminant function analysis of Alaska
hatchery versus Alaska wild versus non-Alaskan age-1.2, 1.3, and 1.4 chinook

salmon, 1982.

Age-1.2 Alaska Hatchery/Alaska Wild/British Columbia/Washington-Oregon

Actual Group Sample

Classified Group of Origin
(Variables = 65,85,70,61,15,25,62,80,106)

of Origin Size  Alaska Hatchery Alaska Wild  British Columbia Washington-Oregon
Alaska Hatchery 62 0.806 0.048 0.032 0.113
Alaska Wild 121 0.041 0.835 0.116 0.008
British Columbia 187 0.048 0.171 0.749 0.032
Washington-Oregon 134 0.164 0.045 0.172 0.619

Average classification accuracy = 0.752

Age—1.3 Alaska Hatchery/Alaska Wild/British Columbia/Washington—Oregon

Actual Group Sample

Classified Group of Origin
(Variables = 65,70,89,18,28,11,105,73)

of Origin Size  Alaska Hatchery Alaska Wild  British Columbia Washington-Oregon
Alaska Hatchery 66 0.742 0.121 0.045 0.001
Alaska Wild 163 0.098 ' 0.816 0.086 0.000
British Columbia 164 0.037 0.122 0.829 0.012
Washington-Oregon 166 0.133 0.012 0.048 0.807

Average classification accuracy = 0.799

Age—-1.4 Alaska Hatchery/Alaska Wild/British Columbia-Washington-Oregon

Actual Group Sample

Classified Group of Origin
(Variables = 18,105,70,66,65)

of Origin Size  Alaska Hatchery Alaska Wild BC-WA-OR
Alaska Hatchery 24 0.917 0.083 0.000
Alaska Wild 190 0.005 0.874 0.121
BC-WA-OR 122 0.074 0.156 0.770

Average classification accuracy = 0.854

-74-




Appendix C.2. Stock composition estimates and standard errors calculated from
scale patterns in a 4-way Alaska hatchery, Alaska wild, British
Columbia, Washington-Oregon model for age-1.2 chinook salmon
harvested in Southeast Alaska troll, seine, and gill net fisheries,
1982,
Stock Canposition Estimates
and Standard Error (in Parenthesis)
Fishery/ Sample Alaska Alaska British Washington-~
Area Date Size Hatchery wWild Columbia Oregon
Troll
All Areas 3/08-4/15 35 .000 .284(.10272) .262(.12654) .454(.11673)
Cambined
Northern 5/15-5/29 100 .008(.05367) .260(.06530) .232(.08199) .500(.09087)
Outside 6/06-6/19 98 .064 (.06037) .265(.06469) .168(.07854) .504(.09277)
1/21-7/03 97 .000 .251(.06086) .149(.07713) .599(.07727)
7/11-7/17 100 .008(.06548) .188(.05757) .051(.07921) .753(.10598)
7/25-17/28 70 .000 .229(.06888)  .116(.08737) .655(.08989)
Southern 5/15-6/12 95 .000 .373(.06656) .153(.07522) .474(.07327)
Outside 6/13-7/10 81 .135(.06579) .218(.07108) .333(.08856) .314(.08687)
7/11-7/28 94 .015(.05651) .276(.06726) .193(.08250) .517(.09437)
Northern 5/15-6/05 34 .097(.08899) .517(.12087) .132(.11540) .254(.11727)
Inside 6/06-6/26 58 .173(.08419) .293(.08341) .131(.09094) .403(.11056)
6/27-7/17 98 .094 (.05638) .419(.07202) .172(.07469) ,315(.07774)
7/18-7/28 94 .046 (.05206) .436(.07459) .198(.07854) .319(.07847)
Southern 5/15-7/03 100 .046(.04888) .525(.07458) .163(.07425) .267(.07086)
Inside 7/04-7/28 95 .000 .574(.07261) .328(.07942) .099(.04552)
Seine
District 6/27-10/6 25 .000 .055(.08544) .183(.14960) .762(.14482)
104
Gill Net
Districts 6/6-10/23 152 .000 .700(.06059) .252(.06520) .049(.02994)
101, 111
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Appendix C.3. Stock camposition estimates and standard errors calculated from
scale patterns in a 4—way Alaska hatchery, Alaska wild, British
Columbia, Washington-Oregon model for age-1.3 chinook salmon
harvested in Southeast Alaska troll, seine, and gill net fisheries,
1982.
Stock Camposition Estimates
and Standard Error (in Parenthesis)
Fishery/ Sample Alaska Alaska British Washington-
Area Date Size Hatchery wWild Columbia Oregon
Troll
Northern 3/08-4/15 96 .104 (.05386) .189(.06923) .677(.07194) .030(.02841)
Outside 5/15-5/29 97 .092(.05637) .415(.07537) .420(.06904) .073(.03506)
6/06-6/13 75 .254(.07912) .208(.07552) .424(.07629) .114(.05177)
7/27-7/03 135 .085(.04727) .359(.06405) .481(.06072) .075(.03035)
7/11-7/17 66 .006(.05920) .530(.08970) .281(.07665) .183(.05730)
7/25-1/28 60 .000 .918(.05476) .082(.05476) .000
Socuthern 3/08-4/15 44 .068(.07510) .359(.10679) .503(.10224) ;069(.04997)
Outside 5/15~-6/12 100 .000 .724(.05589) .276(.05589) .000
6/13~7/10 100 .047(.03944) .539(.07383) .413(.06772) .000
7/11-7/28 15 .020(.05166) .443(.08673) .515(.08070) .023(.02511)
Northern 3/08-4/15 94 .109(.05480) .153(.06763) .694 (.07235) .043(.03188)
Inside §5/15-6/05 97 .000 .782(.06563) .187(.06125) .029(.02802)
6/06-6/26 77 .051(.06239) .705(.08673) .237(.07072) .007(.01826)
6/27-7/17 119  .035(.05201) .736(.07200) .204(.05702) .024(.01946)
7/18-7/28 91 .000 .737(.05614) .263(.05614) .000
Southern 3/08-4/15 50 .097(.07158) .364(.09902) .408 (.09295) .132(.06041)
Inside 5/15-7/03 89 .055(.06082) .750(.08084) .176 (.06264) .019(.02145)
7/04-7/28 72 .020(.04763) .862(.08087) .118(.06646) .000
Seine
District 6/27-10/6 61 .000 .496(.08461) .379(.08239) .124(.04972)
104
Gill Net
Districts 6/6-10/23 16 .000 .782(.12722) .218(.12722) .000

101, 111
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Appendix C.4. Stock composition estimates and standard errors calculated from
scale patterns in a 3-way Alaska hatchery, Alaska wild, British
Columbia, Washington-Oregon model for age-1.4 chinook salmon
harvested in Southeast Alaska troll, seine, and gill net

fisheries, 1982.

Stock Composition Estimates
and Standard Error (in Parenthesis)

Fishery/ Sample Alaska Alaska British Columbia-
Area Date Size Hatchery wild Washington-Oregon
Troll
Northern
Outside 5/15-5/29 99 .046 (.02538) .899(.063386) .0566(.06343)
6/06~-6/19 92 .288(.05785) .342(.07434) .370(.07452)
7/27-7/08 43 .279(.08519) .103(.09157) .618(.11276)
7/11-7/17 36 .404 (.09596) . 000 . 596 (.09596)
7/25-7/28 16 .086(.09739) .314(.17001) .800(.18761)
Southern
Outside 5/15-6/12 82 .000 .296(.07899) .704(.07899)
6/13-7/10 46 .018(.05608) .027(.08943) .956(.10822)
7/11-7/28 11 .000 .000 1.000
OCutside Areas 3/08-4/15 82 .000 .642(.07699) .357(.07699)
Combined
Northern
Inside 5/15-6/06 74 .033(.03135) .689(.08143) .278(.08523)
6/06-6/26 65 .069(.03775) .797(.08114) .135(.08036)
6/27-7/17 44 .038(.04541) .546(.10751) .416(.11424)
7/18-7/28 17 .025(.06727) .523(.17051) .453(.18204)
Southern
Inside §/156-7/03 51 .025(.04031) .523(.10093) .453(.10818)
7/04-7/28 7 .000 .187(.23445) .813(.23445)
Inside Areas 3/08-4/15 68 .000 .438(.08680) .562(.08680)
Combined '
Seine
District 6/27-10/6 18 .058(.08947) .176(.15089) .766(.17391)
104
Gill Net
Districts 6/6-10/23 54 .000 .930(.07479) .070(.07479)
101, 111
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Apendix C.5. Estimated contribution of Alaska hatchery, Alaska wild, British Columbia and Washington-Oregon age-
] 1.2, 1.3, and 1.4 chinoock salmon to the Southeast Alaska winter troll fishery, 8 March to 14 April,
1982, based on analysis of scale patterns.
Age-1.2 Age-1.3 Age-1.4 Total
Stock of -
Area Origin Proportion Number Proportion Number Proportion Number Proportion  Number
Northern Alaska Hatchery 0.000 0 0.104 94 0.000 (o] 0.072 94
Outside Alaska Wild 0.284 13 0.189 171 0.643 233 0.318 417
Non-Alaska 0.357 130 0.610 801
British Columbia 0.262 12 0.677 611
Washington—-Oregon 0.454 21 0.030 27
Total 46 903 363 1,312
Southern Alaska Hatchery 0.000 0 0.068 20 0.000 o 0.050 20
Outside Alaska Wild 0.284 18 0.359 104 0.643 29 0.380 151
Non-Alaska 0.357 16 0.571 225
British Columbia 0.262 16 0.503 145
Washington-Oregon 0.454 28 0.069 20
Total 62 289 45 396
Northern Alaska Hatchery 0.000 (o} 0.109 19 0.000 (o} 0.065 19
Inside Alaska Wild 0.284 7 0.153 27 0.438 41 0.255 75
Non-Alaska 0.562 52 0.680 201
British Columbia 0.262 7 0.694 122
Washington-Oregon 0.454 12 0.043 8
Total 26 176 93 295
Southern Alaska Hatchery 0.000 0 0.097 46 0.000 (o] 0.068 46
Inside Alaska Wild 0.284 34 0.364 172 0.438 34 0.358 240
Non—-Alaska 0.562 43 0.574 383
British Columbia 0.262 3 0.408 192
Washington-Oregon 0.454 55 0.132 62
Total 120 472 77 669
Total Alaska Hatchery 0.000 (o] 0.097 179 0.000 o 0.067 179
Alaska Wild 0.283 72 0.257 474 0.583 337 0.330 883
Non-Alaska 0.417 241 0.603 1,610
British Columbia 0.261 66 0.582 1,070
Washington-Oregon 0.455 116 0.064 117
Total 254 1,840 578 2,672




Appendix C.6. Estimated contribution of Alaska hatchery, Alaska wild, British Columbia and Washington—-Oregon age-—
1.2, 1.3, and 1.4 chinook salmon to the 1982 Southeast Alaska summer troll fishery, Northern Cutside
area, based analysis of scale patterns.

Age~1.2 Age-1.3 Age-1.4 Total
Stock of
Date Origin Proportion Number Proportion Number Proportion MNumber Proportion  Number
5/15-5/29 Alaska Hatchery 0.008 10 0.092 477 0.046 150 0.066 637
Alaska Wild 0.260 315 0.415 2,150 0.899 2,946 0.560 5,411
Non-Alaska 0.056 184 0.375 3,625
British Columbia 0.232 281 0.420 2,176
Washington-Oregon 0.500 606 0.073 378
Total 1,212 5,181 3,280 9,673
5/30—6/05a Alaska Hatchery 0.036 36 0.173 772 0.167 320 0.153 1,128
Alaska Wild 0.263 264 0.312 1,391 0.621 1,186 0.385 2,841
Non-Alaska 0.213 408 0.463 3,417
British Columbia 0.200 201 0.422 1,885
Washington—Oregon 0.502 506 0.094 417
Total 1,007 4,465 1,914 7,386
6/06-6/19 Alaska Hatchery 0.064 131 0.254 1,221 0.288 482 0.215 1,834
Alaska Wild 0.265 544 0.208 1,000 0.342 572 0.248 2,116
Non-Alaska 0.370 618 0.537 4,583
British Columbia 0.168 345 0.424 2,037
washington-Oregon 0.504 1,035 0.114 548
Total 2,085 4,806 1,672 8,533
6/20—6/26a Alaska Hatchery 0.032 76 6.170 618 0.284 355 0.144 1,049
Alaska Wild 0.258 613 0.284 1,033 0.223 279 0.265 1,925
Non-Alaska 0.494 618 0.591 4,299
British Columbia 0.159 377 0.453 1,649
Washington-Oregon 0.5562 1,311 0.095 344
Total 2,377 3,644 1,252 7,273
6/27-7/03 Alaska Hatchery 0.000 0 0.085 247 0.279 261 0.091 508
Alaska Wild 0.251 430 0.359 1,044 0.103 96 0.283 1,570
Non-Alaska . 0.618 579 0.626 3,471
British Columbia 0.149 255 0.481 1,398
Washingten-Oregon 0.599 1,027 0.075 218
Total 1,712 2,907 936 5,555
7/04—7/10a Alaska Hatchery 0.004 3 0.046 65 0.342 127 0.078 195
Alaska Wild 0.220 151 0.445 636 0.350 129 0.368 916
Non-Alaska 0.309 114 0.554 1,380
British Columbia 0.100 69 0.381 545
Washington-Oregon 0.676 467 0.129 185
Total 690 1,431 370 2,491
7/11-7/17 Alaska Hatchery 0.008 10 0.006 11 0.404 183 0.059 204
Alaska Wild 0.188 227 0.530 932 0.596 270 0.418 1,429
Non-Alaska 0.000 o] 0.523 1,187
British Columbia 0.051 62 0.281 495
Washington—-Oregon 0.753 908 0.183 322
Total 1,207 1,760 453 3,420
7/18-7/242 Alaska Hatchery 0.004 5 0.003 4 0.245 69 0.028 78
Alaska Wild 0.209 266 0.724 879 0.455 129 0.459 1,274
Non-Alaska 0.300 85 0.512 1,420
British Columbia 0.084 106 0.182 221
Washington—Oregon 0.704 897 0.092 111
Total 1,274 1,215 283 2,772
1/25-1/28 Alaska Hatchery 0.000 (¢} 0.000 o} 0.086 32 0.009 32
Alaska Wild 0.229 341 0.918 1,560 0.314 118 0.567 2,016
Non-Alasia 0.8600 220 0.424 1,505
British Columbia 0.116 172 0.082 139
wWashington—Oregon 0.655 974 0.000 0
Total 1,487 1,699 367 3,553
Total Alaska Hatchery 0.021 271 0.126 3,415 0.188 1,979 0.112 5,665
Alaska Wild 0.242 3,151 0.392 10,625 0.544 5,722 0.385 19,498
Non-Alaska 0.268 2,826 0.503 25,493
British Columbia 0.144 1,868 0.389 10,545
Washington-Oregon 0.59%4 7,731 0.093 2,523
Total 13,027 27,108 10,527 60,656

2 The proportions for this period were linearly interpolated from the adjacent pericds.
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Appendix C.7. Estimated contribution of Alaska hatchery, Alaska wild, British Columbia, and Washington—Oregon age—
1.2, 1.3, and 1.4 chinook salmon to the 1982 Southeast Alaska summer troll fishery, Southern Outside
area, based on analysis of scale patterns.

Age-1.2 Age-1.3 Age-1.4 Total

Stock of
Date Origin Proportion Number Proportion Number Proportion Number Proportion Number
5/15-6/12 Alaska Hatchery 0.000 o 0.000 0 0.000 (o] 0.000 (o]
Alaska Wild 0.373 648 0.724 3,049 0.296 478 0.552 4,175
Non-Alaska 0.704 1,136 0.448 3,387
British Columbia 0.1583 266 0.276 1,162
Washington—-Oregon 0.474 823 0.000 (o}
Total 1,737 4,211 1,614 1,562
6/13-7/10 Alaska Hatchery 0.135 259 0.047 165 0.018 21 0.067 445
Alaska Wild 0.218 418 0.539 1,890 0.027 32 0.355 2,340
Non-Alaska 0.956 1,123 0.578 3,811
British Columbia 0.333 637 0.413 1,449 !
Washington—Oregon 0.314 602 0.000 (o]
Total 1,916 3,504 1,176 6,596
7/11~-7/28 Alaska Hatchery 0.015 21 0.020 26 0.000 (o] 0.017 47
Alaska Wild 0.276 385 0.443 570 0.000 0 0.338 955
Non-Alaska 1.000 146 0.646 1,826
British Columbia 0.193 269 0.515 662
Washington-Oregon 0.517 719 0.023 30
Total 1,394 1,288 146 2,828
Total Alaska Hatchery 0.055 280 0.021 191 0.007 21 0.029 492
Alaska Wild 0.287 1,451 0.612 5,509 0.174 510 0.440 71,470
Non—-Alaska : 0.819 2,405 0.531 9,024
British Columbia 0.232 1,172 0.364 3,273
Washington-Oregon 0.425 2,144 0.003 30

Total 5,047 9,003 2,936 16,986
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Appendix C.8. Estimated contribution of Alaska hatchery, Alaska wild, British Columbia, and Washington-Oregon age-
1.2, 1.3, and 1.4 chinook salmon to the 1982 Southeast Alaska summer troll fishery, Northern Inside
area, based on analysis of scale pattens.

Age-1.2 Age-1.3 Age—-1.4 Total
Stock of
Date Origin Proportion Number Proportion Number Proportion Number Proportion Number
5/15-6/05 Alaska Hatchery 0.097 41 0.000 (o} 0.033 24 0.026 65
Alaska Wild 0.517 221 0.782 1,068 0.689 511 0.711 1,800
Non-Alaska ‘ 0.278 206 0.263 665
British Columbia 0.132 56 0.187 255
Washington—Oregon 0.254 108 0.029 40
Total 426 1,363 741 2,530
6/06~6/26 Alaska Hatchery 0.173 171 0.051 101 0.069 82 0.085 354
Alaska Wild 0.293 289 0.705 1,391 0.797 950 0.633 2,630
Non-Alaska 0.135 161 0.282 1,170
British Columbia 0.131 129 - 0.237 468
Washington-Oregon 0.403 398 0.007 14
Total 987 1,974 1,193 4,154
6/27-7/17 Alaska Hatchery 0.094 122 0.035 109 0.038 22 0.051 253
Alaska wWild 0.419 541 0.736 2,286 0.546 310 0.632 3,137
Non-Alaska 0.416 237 0.317 1,575
British Columbia 0.172 223 0.204 633
Washington-Oregon 0.315 408 0.024 74
Total 1,294 3,102 569 4,965
7/18-7/28 Alaska Hatchery 0.046 52 0.000 0] 0.025 5 0.021 57
Alaska wild 0.436 494 0.737 1,033 0.523 99 0.597 1,626
Non-Alaska 0.453 86 0.382 1,039
British Columbia 0.198 224 0.263 368
Washington—-Oregon 0.319 361 0.000 (o}
Total 1,131 1,401 190 2,722
Total Alaska Hatchery 0.101 386 0.027 210 0.049 133 0.051 129
Alaska wWild 0.403 1,545 0.737 5,718 0.694 1,870 0.640 9,193
Non-Alaska 0.256 690 0.310 4,449
British Columbia 0.165 632 0.220 1,724
Washington-Oregon 0.332 1,275 0.016 128

Total 3,838 7,840 2,693 14,371
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Appendix

C.9. Estimated contribution of Alaska hatchery, Alaska wild, British Columbia, and Washington-Oregon age-
1.2, 1.3, and 1.4 chinook salmon to the 1982 Southeast Alaska summer troll fishery, Southern Inside

area, based on analysis of scale patterns.

Age—-1.2 Age-1.3 Age—-1.4 Total
Stock of
Date Origin Proportion Number Proportion Number Proportion Number Proportion Number
5/15-7/03 Alaska Hatchery 0.046 182 0.053 266 0.025 37 0.046 485
Alaska Wild 0.525 2,073 0.750 3,782 0.523 770 0.633 6,625
Non~-Alaska 0.453 668 0.320 3,350
British Columbia 0.163 645 0.176 885
Washington-Oregon 0.267 1,056 = 0.019 96
Total 3,956 5,029 1,475 10,460
7/04-7/28 Alaska Hatchery 0.000 0 0.020 39 0.000 0 0.006 39
Alaska Wild 0.574 2,264 0.862 1,661 0.187 30 0.655 3,955
Non-Alaska 0.813 128 0.338 2,043
British Columbia 0.328 1,296 0.118 228
Washington-Oregon 0.099 391 0.000 0
Total 3,951 1,928 158 6,037
Total Alaska Hatchery 0.023 182 0.044 305 0.023 37 0.032 524
Alaska Wild 0.549 4,337 0.782 5,443 0.490 800 0.641 10,580
Non-Alaska 0.487 796 0.327 5,393
British Columbia 0.245 1,941 0.160 1,113
Washington-Oregon 0.183 1,447 0.014 96

Total 7,907 6,957 1,633 16,497
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Appendix C.10. Estimated contribution of Alaska hatchery, Alaska wild, British Columbia, and Washington-Oregon age-1.2,

1.3, and 1.4 chinook salmon to the 1982 Southeast Alaska District 104 purse seine fishery and the
Districts 101 and 111 gill net fisheries, based on analysis of scale patterns.

Age-1.2 Age-1.3 Age-1.4 Total
Fishery/ Stock of
District Date Origin Proportion Number Proportion Number Proportion Number Proportion Number
Purse Seine
Dist. 104 5/15-7/03 Alaska Hatchery 0.000 (o] 0.000 o 0.058 36 0.010 36
Alaska Wild 0.055 53 0.497 930 0.176 110 0.315 1,094
Non-Alaska 0.766 479 0.674 2,338
British Columbia 0.183 178 0.379 710
Washington-Oregon . 0.762 740 0.124 232
Total 1.000 971 1.000 1,872 1.000 625 1.000 3,468
Gill Net
Dist.101,111 7/04-7/28 Alaska Hatchery 0.000 o] 0.000 0 0.000 o] 0.000 (o]
Alaska Wild 0.700 2,406 0.782 1,351 0.930 1,126 0.766 4,883
Non-Alaska 0.070 85 0.234 1,492
British Columbia 0.252 866 0.218 376
Washington—-Oregon 0.048 165 0.000 0

Total 1.000 3,437 1.000 1,727 1.000 1,211 1.000 6,375




Appendix C.11. Estimated stock composition of chinook salmon harvested in the Southeast Alaska winter
winter troll fishery, 8 March to 14 April 1982. The contribution of Alaska hatchery
age-1. fish is estimated from scale pattern data.

Age Group
Stock of a 5 3 &
Area Origin 0. 1.2,1.3,1.4 1.5,1.6 2.,3. Total Percent
Northern Alaska Hatchery 6 94 o] 0 100 3.1
OQutside Alaska Wild 0 417 23 15 455 13.9
B.C./Wa./Or. 1,894 801 13 8 2,716 83.0
Total 1,900 1,312 36 23 3,271 100.0
Southern Alaska Hatchery 6 20 0 26 2.1
Outside Alaska Wild o] 151 4 155 12.6
B.C./Wa./Or. 827 225 2 1,084 85.3
Total 833 396 6 1,235 100.0
Northern Alaska Hatchery 1 19 o] 0 20 2.4
Inside Alaska Wild o] 15 1 o] 76 9.1
B.C./Wa./Or. 532 201 2 i 136 88.5
Total 533 295 3 1 832 100.0
Southern Alaska Hatchery 0o 46 [} 46 4.0
Inside Alaska Wild 0 240 4 244 21.2
B.C./Wa./Or. 472 383 5 860 74.8
Total 472 669 9 1,150 100.0

Total Alaska Hatchery 13 d 179 o) [} [ 192 3.0
Alaska Wild o] 883 [o] 28 19 930 14.3
B.C./MWa./Or. 3,725 1,610 0 17 14 5,366 82.7
Total 3,738 2,672 o] 45 33 6,488 100.0

a

b Stock classification based on age composition and CWT data.

Stock classification based on scale pattern analysis.

€ These age-1.5, 1.6, 2., and 3. fish were classified to stock of origin using the proportions derived
from the age—1i.4 Alaska vs B.C./Wa./Or. scale pattern model.
d Based on CWT data Alaskan hatcheries contributed 13 age-C. fish to this area.
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Appendix C.12. Estimated stock ition of chinook salmon harvested in the Southeast Alaska summer
troll fishery, No rn Outside area, 1982. The contribution of Alaska hatchery age-1.
fish is estirnated frun scale pattern data.

Age Group
Stock of a 5 =
Date Origin 0.2 1.2,1.3,1.4P 1.1 1.5,1.64 2.,3.4  Total Percent
5/15-5/29 Alaska Hatchery - 637 0 3 4 644 3.6
Alaska Wild 0 5,411 0 57 75 5,543 31.3
B.C./Wa./Or. 7,916 3,625 Q 3 5 11,549 65.1
Total 7,916 9,673 0 63 84 17,736  100.0
5/30-6/05 e Alaska Hatchery - 1,128 o} 14 14 1,156 7.5
Alaska Wild o] 2,841 (s} 52 52 2,945 19.1
B.C./Wa./Or. 7,889 3,417 0 18 18 11,342 734
Total 7,889 7,386 (o] 84 84 15,443 100.0
6/6-6/19 Alaska Hatchery - 1,834 15 50 70 1,969 8.2
Alaska Wild 0 2,116 17 60 84 2,277 9.5
B.C./Wa./Or. 14,872 4,583 38 64 a0 19,647 82.2
Total 14,872 8,533 70 174 244 23,893 100.0
e
6/20-6/26 Alaska Hatchery - 1,049 2 31 54 1,136 5.9
Alaska Wild o] 1,925 4 25 43 1,997 10.4
B.C./Wa./Or. 11,612 4,299 10 55 94 16,070 83.7
Total 11,612 7,273 16 111 191 19,203 100.0
6/27-1/03 Alaska Hatchery - 508 0 17 39 564 4.0
Alaska Wild 0 1,570 o] 6 14 1,590 11.3
B.C./Wa./Or. 8,362 3,477 [¢] 37 87 11,963 84.7
Total 8,362 5,565 e} 80 140 14,117 100.0
1/04-1/10 © Alaska Hatchery - 195 0 30 9 234 2.5
Alaska Wild [¢] 916 0 31 9 956 10.1
B.C./Wa./0r. 6,820 1,380 o] 28 8 8,236 87.4
Total 6,820 2,491 0 89 26 9,426 100.0
7/11-7/17 Alaska Hatchery - 204 4 o] 20 228 1.6
Alaska Wild (o} 1,429 31 0 30 1,490 10.2
B.C./Wa./Or. 11,112 1,787 40 0 (o] 12,939 88.3
Total 11,112 3,420 75 o] 50 14,657 100.0
7/18~7/24 € Alaska Hatchery - 78 0 3 17 98 0.8
Alaska Wild 0 1,274 6 5 33 1,318 11.0
B.C./Wa./Or. 9,120 1,420 6 4 21 10,571 88.2
Total 9,120 2.172 12 12 71 11,987  100.0
7/25-7/28 Alaska Hatchery - 32 0 3 0 ) 0.2
Alaska Wild (o] 2,016 11 12 s} 2,039 14.4
B.C./Wa./Or. 10,584 1,508 8 23 0 12,120 85.4
Total 10,584 3,553 19 38 (o} 14,194 100.0
Total Alaska Hatchery 16 f 5,665 21 151 227 6,080 4.3
Alaska wild 0 19,498 69 248 340 20,155 14.3
B.C./Wa./Or. 88,271 25,493 102 232 323 114,421 81.3
Total 88,287 50,656 192 631 890 140,656 100.0

Stock classification based on_age composition and CWT data. The catch of Alaska hatcherry fish is only
resented for the season total.
tock classification based on scale pattern analysis.
These age—1.1 fish were classified to stock of ori in using the proportions derived from the combined
g;é2 1.3, and 1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.
age-1. 5, 1.6, and 2. fish were classified to stock of origin using the rtions derived from
the age-1. 4A1askahatcheryvsAlaskawildvsBC /Wa./0r. scale pattern model.
Interpolated from adaacen weeks .
}-‘kn:e t_‘ﬁ’c.’u'nate of AX hatchery fish is based on weighting the CWT estimate of 143 fish by the catch
8 area

=7 o I « Y}

o
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Appendix C.13.

Estimated stock composition of chinook salmon harvested in the Southeast Alaska summer
troll fishery,Southern Outside area,

fish estimated from scale pattern data.

1982.

The contribution of Alaska hatchery age-1.

Age Group
Stock of 3 . pa d 3
Date Origin 0. 1.2,1.3,1.4 1.1 1.5,1.6 2.,3. Total Percent
5/15-6/12 Alaska Hatchery - 0 0 0 0 0 0.0
Alaska Wild o] 4,175 0 23 36 4,234 26.9
B.C./Wa./Or. 7,990 3,387 0 54 87 11,518 73.1
Total 7,990 7,562 0 17 123 15,752 100.0
6/13-7/10 Alaska Hatchery - 445 0 1 3 449 3.1
Alaska Wild 0 2,340 0 1 5 2,346 16.0
B.C./Wa./Or. 7,836 3,811 0 42 167 11,856 80.9
Total 7,836 6,596 0 44 175 14,651 100.0
7/11-7/28 Alaska Hatchery - 47 1 0 0 48 0.6
Alaska Wild 0 955 22 (o] 0 977 12.2
B.C./Wa./Or. 4,979 1,826 43 13 93 6,954 87.2
Total 4,979 2,828 66 13 93 1,979 100.0
Total Alaska Hatchery 7° 492 1 1 3 504 1.3
Alaska Wild 0 7,470 22 24 41 7,557 19.7
B.C./Wa./Or. 20,798 9,024 43 109 3417 30,321 79.0
Total 20,805 16,986 66 134 391 38,382 100.0
a

only presented for the season total.

b Stock classification based on scale pattern analysis.

Stock classification based on age composition data and CWT data.

The catch of Alaska hatchery fish is

€ These age-1.1 fish were classified to stock of origin using the proportions derived from the combined
age-1.2, 1.3, and 1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.

the age-1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.
® The estimate of Alaskan hatchery fish is based on weighting the CWT estimate of 143 fish by the catch

in this area.

These age-1.5, 1.6, and 2. fish were classified to stock of origin using the proportions derived from



Appendix C.14. Estimated stock 1tion of chinook salmon harvested is the Southeast Alaska summer
troll fishery, rn Inside area, 1982. The contribution of Alasiza hatchery age-—1.
fish is estimated from scale pattern data.

Age Group
Stock of a S 3 .|

Date Or:lgin 0.2 1.2,1.3,1.4bP 1.1 1.5,1.6 2.,3. Total  Percent

5/15-6/0%5 Hatchery - 65 0 2 2 69 1.6
Alaska wild (o] 1,800 [o] 49 33 1,882 44.2
B.C./Wa./Or. 1,609 665 0 20 13 2,307 54.2
Total 1,609 2,530 ] 71 48 4,258 100.0

6/06~6/26 Alaska Hatchery 354 o] 4 3 361 5.1
Alaska wWild 2,630 o] 46 36 2,712 38.1
B.C./Wa./Or, 2,859 1,170 [0} 8 6 4,043 56.8
Total 2,859 4,154 o] 58 45 7,116 100.0

6/27-7/17 Alaska Hatchery - 253 0 o] 6 259 3.1
Alaska Wild 0 3,137 o] 5 80 3,222 38.8
B.C./Wa. /Or. 3 184 1,575 ] 4 61 4,824 58.1
Total 3,184 4,965 [¢] 9 147 8,305 100.0

1/18-17/28 Alaska Hatchery - 57 2 0 o] 59 1.3
Alaska Wild (] 1,626 43 8 o] 1,677 35.6
B.C./Ma./Or. 1,903 1,039 28 7 (o] 2,977 63.2
Total 1,903 2,722 13 18 o 4,713 100.0

Total Alasia Hatchery 99 © 729 2 6 i1 847 3.5
Alaska Wild 0 9,193 43 108 149 9,493 39.0
B.C./Ma, /Or. 9,456 4,449 28 39 80 14,052 57.8
Total 9,555 14,371 3 73 240 24,312 100.0

a Stock classification based on age composition data and CWT data. The catch of Alaska hatchery fish is

b anly presented for the season total.

Stock classification based on scale pattern analys
C These age-1.1 fish wem classified to stock of origin :Lng the proportions derived from the cambined
ﬁ:.z, 1.3, and 1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattem model.
d age-1.5, 1.6, ‘and 2. fish were classified to stock of origin using the ions derived from
o age—1.4 Alaska hat vs Alaska wild vs B.C./Wa./Or. scale pattern model.
estimate of 143 fish by the catch
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Appendix C.15. Estimated stock composition of chinook salmon harvested in the Southeast Alaska summer
troll fishery, Southern Inside area, 1982. The contribution of Alaska hatchery age-1.
fish is estimated from scale pattern data.

Age Group
Stock of 3 B pa 3 )
Date Origin 0. 1.2,1.3,1.4 1.1 1.5,1.6 2.,3. Total Percent
5/15-7/03 Alaska Hatchery - 485 0 1 3 489 3.2
Alaska Wild 4] 6,625 0 24 70 6,719 44.3
B.C./Wa./Or. 4,535 3,350 o 20 60 7,965 52.5
Total 4,535 10,460 0 45 133 15,173 100.0
7/04-7/28 Alaska Hatchery - 39 0 0 0 39 0.4
Alaska Wild o 3,955 52 6 39 4,052 41.2
B.C./Wa./Or. 3,478 2,043 27 26 167 5,741 58.4
Total 3,478 6,037 79 32 206 9,832 100.0
e
Total Alaska Hatchery 7 524 o 1 3 535 2.1
Alaska Wild 0 10,580 52 30 109 10,771 43.1
B.C./Wa./Or. 8,006 5,393 27 46 227 13,699 64.8
Total 8,013 16,497 79 77 339 25,005 100.0

3 Stock classification based on age composition data and CWT data. The catch of Alaska hatchery fish is
only presented for the season total.

Stock classification based on scale pattern analysis.

C These age-1.1 fish were classified to stock of origin using the proportions derived from the cambined

age-1.2, 1.3, and 1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.

These age-1.5, 1.6, and 2. fish were classified to stock of origin using the proportions derived from

the age-1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.

The estimate of Alaskan hatchery fish is based on weighting the CWT estimate of 143 fish by the catch

in this area.



Appendix C.16. Estimated stock composition of chinocok saimon harvested in the Southeast Alaska troll, seine, and
and gill net fisheries, 1982. The contribution of Alaska hatchery age-1. fish is estimated from
scale pattern data.

Age Group

Fishery/ Stock of Fy s 3 3

Time Period Area Origin 0. 1.2,1.3,1.4 .1 1.5,1.6 2.,3. Total Percent

Troll

Winter Fishery All Alaska Hatchery 13 179 0 0 o} 192 3.0

8 March-14 April Alaska Wild o] 883 0 28 19 930 14.3

B.C./Wa./Or. 3,725 1,610 0 17 14 5,366 82.7

Total 3,738 2,672 o] 45 33 6,488 100.0

Sumer Fishery Northerm Alaska Hatchery 16 5,665 21 151 227 6,080 4.3
15 May-28 July Outside Alaska Wild 0 19,498 €69 248 340 20,155 14.3
B.C./Wa./Or. 88,271 25,493 102 232 323 114,421 81.3

Total 88,287 50,656 192 631 890 140,656 100.0

Southern Alaska Hatchery 1 492 1 1 3 504 1.3

Outside Alaska Wild o] 7,470 22 24 41 7,557 19.7

B.C./Wa./Or. 20,798 9,024 43 109 347 30,321 79.0

Total 20,8085 16,9886 66 134 391 38,382 100.0

Northern Alaska Hatchery 99 729 2 6 11 847 3.5

Inside Alaska Wild [} 9,193 43 108 149 9,493 38.9

B.C./Wa./Or. 9,456 4,449 28 39 80 14,062 57.6

Total 9,558 14,371 73 153 240 24,392 100.0

Southern Alaska Hatchery 7 524 ] 1 3 535 2.1

Inside Alaska Wild o] 10,580 52 30 109 10,771 43.1

B.C./Wa./Or. 8,006 5,393 27 46 227 13,699 54.8

) Total 8,013 16,497 79 77 339 25,008 100.0

Summer Fishery Total Alaska Hatchery 129 7,410 24 159 244 7,966 3.5
Alasika Wild o 46,741 186 410 639 47,976 21.0

B.C./Wa./Or. 126,531 44,359 200 426 977 172,493 75.5

Total 126,660 98,510 410 995 1,860 228,438 100.0

Seine

Dist, 104 Alaska Hatchery o’ 36 o} 1 15 52 0.2
Alasia Wild 0 1,094 8 4 45 1,150 5.4
B.C./Wa./Or. 17,708 2,338 16 19 194 20,278 94.4
Total 17,708 3,468 24 24 254 21,478 100.0

Gill net
Dist 101, Alaska Hatchery (o] 0 0 (o} o] o] 0.0
111 Alaska Wild o] 4,883 109 33 67 5,002 67.0

B.C./Wa./Or. 978 1,492 33 3 5 2,511 33.0

Total 978 6,375 142 36 12 7,603 100.0
Grand Total Alaska Hatchery 142 7,628 24 160 259 8,210 3.2

Alaska Wild o] 53,601 302 476 770 55,149 21.1

B.C./Wa./Or. 148,942 49,799 249 465 1,180 200,645 75.7

Total 149,084 111,025 576 1,100 2,219 264,004 100.0
a

Stock classification based on age camposition data and CWT data. The catch of Alaska hatchery fish is only
presented for the season total.
Stock classification based on scale pattern analysis. X
These age-1.1 fish were classified to stock of origin using the proportions derived from the combined age-1.2,
1.3, and 1.4 Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.

These age-1.5, 1.6, and 2. fish were classified to stock of origin using the proportions derived fram the age-1.4
Alaska hatchery vs Alaska wild vs B.C./Wa./Or. scale pattern model.
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Appendix

D.1.

Stock composition estimates and standard errors

calculated from scale patterns in a 3-way Alaska wild,
British Columbia, Washington-Oregon model for age-1.2
chinook salmon harvested in Southeast Alaska troll,

seine, and gill net fisheries,

1s82.

Stock Composition Estimates
(in Parenthesis)

Area

Alaska

and Standard Error

British Columbia

Wash.-Oregon

All Areas
Combined

Northern
Outside

Southern
Outside

Northern
Inside

Southern
Inside

District
104

Gill Net

Districts
101, 111

3/08-4/15

5/15-5/29
6/06-6/19
7/27-17/03
7/11-7/17
1/25-7/28

5/15-6/12
6/13-7/10
7/11-7/28

5/15-6/08
6/06-6/26
6/27-7/17
7/18-7/28

5/15-7/03
7/04-7/28

6/27-10/6

6/6-10/23

35

a8
97
97
97
70

95
80
88

33
57
97
92

96
95

25

.284(.10272)

.249(.06152)
.287(.06274)
.251(.06086)
.153(.05477)
.229(.06888)

.373(.06656)
.278(.06956)
.270(.06478)

.574(.11502)
.342(.08264)
.489(.06882)
.449(.07019)

.493(.06941)
.574(.07261)

.055(.08544)

.700(.06059)

.262(.

.262 (.
.170¢.
.149 (.
.122¢(.
L116(.

.153 (.
.299(.
174 (.

.173 (.
.127¢.
.156 (.
.209 (.

.178 (.
.328¢(.

.183 (.

12654)

07992)
07693)
07713)
07909)
08737)

07522)
08770)
08065)

11831)
09299)
07297)
07722)

07414)
07942)

14960)

.06520)

.454(.

.489(.
.543 (.
.599(.
L724 (.
.655(.

474 (.
.423¢(.
.5566(.

.253(¢(.
.531¢(.
.3585¢(.
.342(.

.330(.
.099¢.

.762¢(.

11673)

07413)
07561)
07727)
07997)
08989)

07327)
07829)
07436)

09892)
09461)
06627)
06769)

06517)
04552)

14482)

.02994)
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Appendix D.2. Stock composition estimates and standard errors calculated
from scale patterns in a 3-way Alaska wild, British
Columbia, Washington-Oregon model for age-1.3 chinook salmon
harvested in Southeast Alaska troll, seine, and gill net
fisheries, 1982,
Stock Composition Estimates
and Standard Error (in Parenthesis)
Fishery/ Sample
Area Date Size Alaska British Columbia Washington—Oregon
Troll
Northerm 3/08-4/15 100 .373(.06764) .603(.06751) .024(.02352)
Outside 5/15-5/29 100 .536(.06807) .386(.06606) .077(.03362)
6/06-6/19 17 .425(.07398) .377(.07320) .197(.05183)
7/27-7/03 143 .491(.05801) .429(.05688) .079(.02851)
7/11-7/117 68 .532(.07992) .310(.07582) .158(.05147)
7/25-7/28 60 .918(.05476) .082(.05476) .000
Southern 3/08-4/15 45 .395(.09660) .501(.09750) .104 (.05355)
Outside 5/15-6/12 100 .724(.05589) .276(.05589) .000
6/13-7/10 99 .662(.05819) .338(.05819) .000
7/11-7/28 82 .582(.07501) .387(.07285) .030(.02852)
Northern 3/08-4/15 99 .303(.06549) .625(.06723) .071(.03184)
Inside 5/15-6/05 97 .782(.06563) .187(.06125) .029(.02802)
6/06-6/26 85 .756(.07058) .232(.06715) .012(.02537)
6/27-1/11 130 .831(.05699) .146(.05274) .022(.02422)
7/18-7/28 97 .737(.05614) .263(.05614) .000
Southern 3/08-4/15 51 .548(.08258) .452(.08258) .000
Inside 5/15-17/03 o8 .761(.06587) .198(.06129) .041(.02976)
7/04-17/28 12 .844(.07207) .154 (.06805) .002(.02527)
Seine
District 6/27-10/6 61 .496 (.08461) .379(.08239) .124(.04972)
104
Gill Net
Districts 6/16-10/23 16 .782(.12722) .218(.12722) .000
101, 111
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Appendix D.3. Stock composition estimates and standard errors calculated
from scale patterns in a 2-way Alaska wild, British Columbia,
Washington—Oregon model for age-1.4 chinoock salmon harvested
in Southeast Alaska troll, seine, and gill net fisheries,

1982.
Stock Composition Estimates
Fishery/ Sample Standard
Area Date Size Alaska Non-Alaska Error
Troll
Northern 5/15~5/29 100 .871 .129 .06189
Outside 6/06-6/19 92 .330 .670 .07568
6/27-7/03 43 .273 127 . 10395
7/11-7/17 36 .Q25 .975 .09440
7/25-7/28 16 . 308 .692 .16725
Southern 5/15-6/12 82 . 296 .704 .07899
Outside 6/13-7/10 46 .065 .935 .08926
7/11-7/28 11 .000 1.000
Outside Areas 3/08-4/15 82 .643 .357 .07699
Combined
Northern 5/15-6/05 74 .7134 .266 07741
Inside 6/06-6/26 65 .885 .115 .07297
6/27-7/117 44 .570 .430 .10458
7/18-7/28 17 .518 .482 .16639
Southern 5/15-7/03 51 .624 .376 .09621
Inside 7/04-17/28 7 .187 .813 .23445
Inside Areas 3/08-4/15 68 .438 .562 .08680
Combined
Seine
District
104 6/27~10/6 19 .085 .9158 .13306
Gill Net
Districts
101, 111 6/6-10/23 54 .930 .070 .07479
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Appendix D.4. Estimated contribution of Alaska wild, British Columbia, and Washington-Oregon age-1.2, 1.3 and 1.4
chinook salmon to the Southeast Alaska winter troll fishery, 8 March to 14 April 1982, based on
analysis of scale patterns.

Age-1.2 Age-1.3 Age-1.4 Total
Stock of
Area Origin Proportion Number Proportion Mumber Proportion Number Proportion Number
Northern Alaska 0.284 13 0.373 337 0.643 233 0.445 583
Outside Non-Alaska 0.357 130 0.555 129
British Columbia 0.262 12 0.603 545
Washington-Oregon 0.454 21 0.024 22
Total 46 203 363 1,312
Southern Alaska 0.284 18 0.395 114 0.643 29 0.406 161
Outside Non-Alaska 0.357 16 0.594 235
British Columbia 0.262 16 0.501 145
Washington-Oregon 0.454 28 0.104 30
Total 62 289 45 396
Northern Alaska 0.284 7 0.303 53 0.438 41 0.344 101
Inside Non-Alaska 0.562 52 0.656 193
British Columbia 0.262 7 0.625 110
Washington—Oregon 0.454 12 0.071 12
Total 26 176 a3 295
Southern Alaska 0.284 34 0.548 259 0.438 34 0.488 326
Inside Non-Alaska 0.562 43 0.512 343
British Columbia 0.262 31 0.452 213
Washington—Oregon 0.454 54 0.000 0
Total 120 472 77 669
Total Alaska 0.284 12 0.415 763 0.583 337 0.439 1,172
Non-Alaska 0.417 241 0.561 1,500
British Columbia 0.262 67 0.550 1,013
Washington-Oregon 0.454 115 0.035 64
Total 254 1,840 578 2,672




Appendix D.5. Estimated contribution of Alaska wild, British Columbia, and Washington-Oregon age-1.2, 1.3 and 1.4
chinook salmon to the 1982 Southeast Alaska summer troll fishery, Northern Outside area, based on

analysis of scale pattemms.

Age-1.2 Age—-1.3 Age-1.4 Total
Stock of
Date Origin Proportion Number Proportion Number Proportion Number Proportion  Number
5/15-5/29 Alaska 0.249 302 0.536 2,182 0.871 2,857 0.614 5,941
Non-Alaska 0.129 423 0.386 3,732
British Columbia 0.262 317 0.386 2,000
Washington-Oregon 0.489 593 0.077 399
Total 1,212 5,181 3,280 9,673
5/30—6/05a Alaska 0.268 270 0.418 2,147 0.601 1,150 0.483 3,567
Non-Alaska 0.399 764 0.517 3,819
British Columbia 0.216 217 0.382 1,706
Washington—Oregon 0.516 520 0.137 612
Total 1,007 4,465 1,914 7,386
6/06-6/19 Alaska 0.287 590 0.425 2,047 0.330 552 0.374 3,189
Non-Alaska 0.670 1,120 0.626 5,344
British Columbia 0.170 349 0.377 1,812
Washington-Oregon 0.543 1,116 0.197 947
Total 2,055 4,806 1,672 8,533
6/20-6/26 8 Alaska 0.269 640 0.458 1,669 0.301 377 0.369 2,686
Non-Alaska 0.699 875 0.631 4,587
British Columbia 0.160 380 0.403 1,472
Washington-Oregon 0.571 1,357 0.138 503
Taotal 2,377 3,644 1,252 7,273
6/27-7/03 Alaska 0.251 430 0.491 1,429 0.273 256 0.381 2,115
Non-Alaska 0.727 680 0.619 3,440
British Columbia 0.149 256 0.429 1,248
Washington—Oregon 0.599 1,026 0.079 230
Total 1,712 2,907 936 5,555
7/04—'1/10a Alaska 0.202 139 0.512 733 0.149 55 0.372 927
Non-Alaska 0.851 318 0.628 1,564
British Columbia 0.136 94 0.370 529
Washington—-Oregon 0.662 457 0.118 169
Total 690 1,431 370 2,491
7/11-1/17 Alaska 0.153 186 0.532 936 0.025 11 0.331 1,133
Non-Alaska 0.975 442 0.669 2,287
British Columbia 0.122 147 0.310 546
Washington—Oregon 0.724 874 0.158 278
Total 1,207 1,760 453 3,420
a
7/18-17/24 Alaska 0.191 243 0.725 881 0.166 47 0.422 1,171
Non~Alaska 0.834 236 0.578 1,601
British Columbia 0.119 152 0.196 238
Washington-Oregon 0.690 879 0.079 96
Total 1,274 1,215 283 2,772
7/25-7/28 Alaska 0.229 340 0.918 1,560 0.308 113 0.567 2,013
Non-Alaska 0.692 254 0.433 1,540
British Columbia 0.116 173 0.082 139
Washington-Oregon 0.655 974 0.000 0
Total 1,487 1,699 367 3,553
Total Alaska 0.241 3,140 0.523 14,184 0.515 5,418 0.449 22,742
Non-~Alaska 0.485 5,109 0.551 27,914
British Columbia Q.160 2,085 0.357 9,690
Washington-Oregon 0.599 7,796 0.119 3,234
Total 13,021 27,108 10,527 50,656

2 The proportions for this period were linearly interpolated from the adjacent periods.

-94-



Appendix D.6. Estimated contribution of Alaska wild, British Columbia, and Washington—Oregon age-1.2, 1.3 and 1.4
chinook salmon to the 1982 Southeast Alaska summer troll fishery, Southern Outside area, based on
analysis of scale patterns.

Age-1.2 Age-1.3 Age-1.4 Total

Stock of
Date Origin Proportion Number Proportion Number Proportion Number Proportion  Number
5/15-6/12 Alaska 0.373 648 0.724 3,049 0.296 478 0.552 4,175

Non-Alaska 0.704 1,136 0.448 3,387

British Columbia 0.153 266 0.276 1,162

Washington—-Oregon 0.474 823 0.000 o]

Total 1,737 4,211 1,614 7,562

6/13~7/10 Alaska 0.278 533 0.662 2,319 0.065 76 0.444 2,928

Non-Alaska 0.935 1,100 0.556 3,668
British Columbia 0.299 573 0.338 1,185
Washington-Oregon 0.423 810 0.000 0
Total 1,918 3,504 1,176 6,596
7/11~17/28 Alaska 0.270 316 0.582 750 0.000 o] 0.398 1,126
" Non-Alaska . 1.000 146 0.602 1,702
British Columbia 0.174 243 0.387 499
Washington-Oregon 0.556 715 0.030 39
Total 1,394 1,288 146 2,828
Total Alaska 0.309 1,557 0.680 6,118 0.189 554 0.484 8,229
Non~Alaska 0.811 2,382 0.516 8,757
British Columbia 0.214 1,082 0.316 2,846
Washington-Oregon 0.477 2,408 0.004 39
Total 5,047 9,003 2,936 16,986
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Appendix D.7. Estimated contribution of Alaska wild, British Columbia, and Washington-Oregon age-1.2, 1.3 and 1.4
chinook salmon to the 1982 Southeast Alaska summer troll fishery, Northern Inside area, based on
analysis of scale patterns.

Age-1.2 Age-1.3 Age-1.4 Total
Stock of
Date Origin Proportion MNumber Proportion Number Proportion Number Proportion  HNumber
6/15~6/05 Alaska 0.574 244 0.782 1,068 0.734 544 0.734 1,856
Non-Alaska 0.2686 197 0.266 674
British Columbia 0.173 74 0.187 255
Washington-Oregon 0.2583 108 0.029 40
Total 426 1,363 741 2,530
6/06~6/26 Alaska 0.342 338 0.756 1,492 0.885 1,056 0.695 2,886
Non—-Alaska 0.115 137 0.305 1,268
British Columbia 0.127 125 0.232 458
Washington—Oregon 0.531 524 0.012 24
Total 987 1,974 1,193 4,154
6/27~7/17 Alaska 0.489 633 0.831 2,580 0.570 324 0.712 3,537
Non-Alaska 0.430 245 0.288 1,428
British Columbia 0.156 202 0.146 454
Washington-Oregon 0.355 459 0.022 68
Total 1,294 3,102 569 4,965
7/18-7/28 Alaska 0.449 508 0.737 1,033 0.518 98 0.602 1,639
Non-Alaska 0.482 92 0.398 1,083
British Columbia 0.209 236 0.263 368
Washington-Oregon 0.342 387 0.000 0
Total 1,131 1,401 190 2,722
Total Alaska 0.449 1,723 0.787 6,173 0.751 2,022 0.690 9,918
Non-Alaska 0.249 671 0.310 4,453
British Columbia Q.166 637 0.196 1,53%
Washington—-Oregon 0.385 1,478 0.017 132
Total 3,838 7,840 2,693 14,371
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Appendix D.9. Estimated contribution of Alaska wild, Briltish Columbia, and Washington—-Oregon age—1.2, 1.3 and 1.4
chinook salmon to the 1982 Southeast Alaska District 104 seine and Districts 101 and 111 gill net
fisheries, based on analysis of scale patterns.

Age-1.2 Age—-1.3 Age-1.4 Total
Fishery/ Stock of -
District Origin Proportion Number Proportion Number Proportion Number Proportion Number
Purse Seine Alaska 0.055 53 0.497 930 0.085 53 0.299 1,036
District 104 Non-Alaska 0.9156 572 0.701 2,432
British Columbia 0.183 178 0.379 710
Washington—-Oregon 0.762 740 0.124 232
Total 1.000 971 1.000 1,872 1.000 625 1.000 3,468
Gill Net Alaska 0.700 2,403 0.782 1,351 0.930 1,126 0.766 4,880
Districts 101 Non-Alaska 0.070 85 0.234 1,495
and 111 British Columbia 0.252 866 0.218 376
Washington-Oregon 0.048 168 0.000

Total 1.000 3,437 1.000 1,727 1.000 1,211 1.000 6,375
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Appendix E.1. Map of Southeast Alaska showing the six areas used for
analysis of the troll fishery performance data.
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Appendix E.2. Troll fishery performance data for chinook
salmon by week and area, 1982.

Boat Chinook
FPD Landings Days Chinook Per
Week Area Sampled Sampled Sampled Boat Day
5/6-5/22 1 2 11.0 441 40.1
2 4 19.0 162 8.5
3 o] 0.0 o]
4 5 13.0 47 3.6
5 0 0.0 o]
6 o] g.0 o]
Total 11 43.0 650 16.1
5/23-5/29 1 11 50.0 1,030 20.6
2 31 145.0 1,042 7.2
3 14 46.0 328 7.1
4 26 70.0 544 7.8
5 21 65.0 458 7.0
6 10 53.0 453 8.5
Total 113 429.0 3,858 9.0
5/30-6/05 1 20 119.5 2,266 19.0
2 46 245.0 2,208 9.0
3 10 52.5 317 6.0
4 38 99.0 830 8.4
5 48 145.5 1,003 6.9
6 18 75.5 502 6.6
Total 180 737.0 7,126 9.7
6/06-6/19 1 48 374.0 8,408 22.5
2 41 240.0 2,566 10.7
3 28 120.5 1,457 12.1
4 8 33.0 415 12.6
5 51 243.0 1,730 7.1
6 25 106.5 984 9.2
Total 201 1,117.0 15,560 13.9
6/20-6/26 1 20 88.0 1,078 12.3
2 86 465.5 4,641 10.0
3 32 136.0 914 6.7
4 7 32.0 405 12.7
L] 59 225.0 1,864 8.3
] 34 165.5 1,513 9.1
Total 238 1,112.0 10,415 9.4
6/27-7/03 1 12 81.0 1,570 19.4
2 85 427.5 3,273 7.7
3 20 5§9.0 435 7.4
4 7 35.0 2117 6.2
5 35 114.0 799 7.0
6 37 139.0 763 5.5
Total 196 855.5 7,057 8.2
-Continued-

-100-



Appendix E.2. (p. 2 of 2)

Boat Chinook
: FPD Landings Days Chinook Per
Week Area Sampled Sampled Sampled Boat Day
7/04-7/10 1 3 18.0 152 8.4
2 65 329.5 2,122 6.4
3 15 48.0 269 5.6
4 6 15.5 106 6.8
5 55 154.0 883 5.7
6 15 54.0 559 10.4
Total 159 619.0 4,091 6.6
7/11-7/117 1 8 31.0 361 11.6
2 84 487.0 2,946 6.0
3 18 61.0 382 6.3
4 4 23.0 206 9.0
5 58 156.5 557 3.6
6 23 123.0 550 4.5
Total 195 881.5 5,002 5.7
7/18-7/24 1 3 25.0 163 6.5
2 51 318.5 1,548 4.9
3 14 §1.5 194 3.8
4 9 10.5 21 2.0
5 50 116.5 642 5.5
6 28 106.0 398 3.8
Total 155 628.0 2,966 4.7
7/25-7/31 1 11 63.5 464 7.3
2 61 299.5 2,155 7.2
3 28 96.5 438 4.5
4 7 21.0 185 8.8
5 74 210.0 1,071 5.1
6 43 205.5 1,079 5.3
Total 224 896.0 5,392 6.0
Combined 1 138 861.0 15,933 18.5
Periods 2 554 2,976.5 22,663 7.6
3 179 671.0 4,734 7.1
4 117 352.0 2,976 8.5
5 451 1,429.5 9,007 6.3
6 233 1,028.0 6,801 6.6
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Appendix E.3. Catch per boat day of Alaska and non-Alaska chinook salmon by area and
period for the Southeast Alaska summer troll fishery, 1982. Catch per
boat day was calculated from Troll Fishery Performance data.

Sampled Catch Per Boat Day

Catch Catch Calculated —-=---————=-c=w=———-—
———————————————————————— Per Total Fleet Non-

Area Period Alaska Non-Ak. Total Boat Day Boat Days Alaska Alaska
Northern 6/16-5/29 6,069 11,667 17,736 11.9 1,492 4.1 7.8
Outside 5/30-6/05 3,667 11,7176 15,443 12.3 1,258 2.9 9.4
6/06-6/19 3,353 20,540 23,893 17.9 1,337 2.5 15.4
6/20-6/26 2,782 16,421 19,203 10.3 1,859 1.5 8.8
6/27-7/03 2,169 11,948 14,117 9.5 1,482 1.5 8.1
7/04-7/10 944 8,482 9,426 6.5 1,440 0.7 5.9
7/11-7/17 1,189 13,498 14,657 6.4 2,296 0.5 5.9
7/18-7/24 1,190 10,797 11,987 5.0 2,407 0.5 4.5
7/25-7/31 2,036 12,158 14,194 7.2 1,967 1.0 6.2
Total 23,369 117,287 140,656 10.1 13,985 1.7 8.4
Southern 5/16-6/12 4,234 11,518 15,752 9.6 1,641 2.6 7.0
Outside 6/13-7/10 2,943 11,708 14,651 6.7 2,200 1.3 5.3
7/11-7/31 1,152 6,827 7,979 4.9 1,645 0.7 4.2
Total 8,329 30,063 38,382 7.1 5,440 1.5 5.5
Northern 5/16-6/05 1,943 2,315 4,258 7.6 563 3.5 4.1
Inside 6/06-6/26 2,977 4,139 7,116 9.1 179 3.8 5.3
6/27-7/17 3,626 4,679 8,305 5.9 1,401 2.6 3.3
7/18-7/31 1,691 3,022 4,713 5.5 851 2.0 3.6
Total 10,237 14,155 24,392 7.2 3,381 3.0 4.2
Southern §/16-7/03 6,804 8,369 15,173 7.7 1,978 3.4 4.2
Inside 7/04-7/31 4,017 5,815 9,832 5.2 1,895 2.1 3.1
Total 10,821 14,184 25,005 6.5 3,838 2.8 3.7
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Because the Alaska Department of Fish and Game receives federal funding, all of its
public programs and activities are operated free from discrimnination on the baasis of race,
religion, color, national origin, age, sex, or handicap. Any person who believes he or she
has been discriminated against should write to:

0.E.O.
U.S. Department of the Interior
Washington, D.C. 20240
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